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TIS: BY EATING the light ofa star that we 
| exist, in the final analysis, just as it is by per- 
ceiving the light of stars that we define the 
world around us. Life as we know it relies on 
food chains based on the synthesis of chemical 
compounds in plant cells with the aid of sun- 
light. That same radiant energy signals our 
senses as to the shape and heat of all creation, 
but how differently it is perceived by a frogina 
pond or by a bird in flight. 
| Man has always regarded himself as the epit- 
omeé of earthly beings—the one able to step out- 
side of and control nature. The ingenuity to 
invent the microscope, the telescope, the elec- 
tronic eve, to plunge into the depths of the sea, 
to soar through space, seems to have freed him 
from the limitations that finite senses impose. 

Yet a close look at nature reminds us not to 
be so cocky. There are incredibly sensitive 
mechanisms at work in other life forms that 
make man's most sophisticated machines seem 
puny. An owl hits its target in pitch darkness, 
guided by an audio system of astonishing com- 
plexity. A scallop relies on chemical sensors to 
help it clude predators. A snake uses heat sen- 
sors in grooves of its lips to detect prev. 

Of the vast spectrum of radiation that fills 
the cosmos, human eves capture only a narrow 
band—what we call visible light. Some crea- 
tures, among them the honeybee and other in- 
sects, do not see the color images familiar to our 
gaze but look upon a world alive with the play 
of ultraviolet. We may be blind to vivid pat- 
terns and textures that help guide tiny nectar 
sippers and pollinators. 

We stand in awe before the massive dramas 
of nature—the runof salmon totheir native riv- 
ers, sweeping migrations of wildebeests across 
the Serengeti, the tidelike drift of caribou to the 
shore of arctic spring: 

And certainly the most dazzling of all life's 
dramas is the annual migration of uncounted 
millions of birds, As the lead article in this issue 
reports, scientific experiments suggest that 
birds navigate by a number of astoundingly 
sophisticated cues, including the pull of earth's 
magnetic field and the celestial tracks of stars. 
As those few ounces of feathered power sail 
overhead on an autumn evening, spanning 
continents or oceans with energy and sureness 
that boggle the mind, consider that you are wit- 
ness to one of life's miracles—and one that re- 
mains, despite our increase in knowledge, an 


ultimate mystery. — f . 
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Mysteries of Bird Migration ts4 
Afow do birds find their way across thousenils 

of miles offand and trackless ocean? Research 
indicates thal they may uve sensory powers 
beyond our present understanding, Allan €, 
Fisher, Jr., and photographer Jonathon Blaiy 
report, Adovhle map saipmlenrent traces New 
Wordunivrotion routes from Arctic to Aataretic. 


Walk Across 

America: Partll oq 

The trek from upstate New Yarkta New Crleans 
behind him, Peter Jenkins takes a wife, Barbara. 
lozether rey comiplete hiv cadnt-fo-comat od yarey, 
meeting earned photographing ant American peaple of 
engi and penerosity. 


The Yellow Sea Yields 

aShipwreck Trove 221 

Inthe murk and mud aff South Korea, a 
Hrl-century hulk provides new imvigies into 
edrly Oriental ships—and a vast, virtaally intact 


cargo ofChinexe ceramics, Photowraphed by 
H. Edward Kim; introduction by Danald H. Keith. 


North Yemen: 

Middle East Flash Point 244 

Noel Orove and phojographer Steve Raymer 
find this ancient. once fertile land plagued 

bv frectiows neighbors, splintered hirvalties, and 
full-cilt inflation ay if seeks a secure future amid 
the power polities of the Middle Eust. 


The Hard Life 

ofthe Prairie Dog 270 

Resilient grownd squirrels of the Americun 

West survive derades af extermination campaigns, 
fhough a Uneds spectes ts endangere d. By Tim W. 
Clark, with photagraplis by Patricia Caulfield. 


Inadan: Artisans ofthe Sahara 282 
Winter smaster craftsmen live side bry side 

wth their Tuareg overlonds ina mutually 
beneficial! caste wvitem., Article and 
photographs by Michael and Aubine Kirtley, 


COVER: On the road again, Peter Jenkins— 

joined by his wife, Barbora—braves a blistering 
Tewas thay during} a4, 73] nile franscontinental 
inck (pege 1441, Photograph by Skeeter Hagler, 
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NMY HAND [held the most remarkable 
of allliving things, a creature of astound- 
ing abilities that elude our understand- 
ing, of extraordinary, even hizarre 
senses, of stamina and endurance far sur- 

passing anything else in the animal world 

Yet my captive measured a mere five inches 
in jength and weighed less than halfan ounce, 
about the weight of a fifty-cent piece. I held 
that truly awesome enigma, a bird. 

Many véars ago ornithologist Frank M. 
Chapman said, “Everyone is born with a bird 
in his heart.” He meant that each of us holds 
something inherent in our very being that 
reacts with pleasure and interest at the sight 
and sound of a bird. Indeed, for those who are 
serious bird-watchers, an experience with 
one particular species may become forever 
memorable. In my case the bird in my heart is 
the first one Lever held that had been netted 
for banding. 

The Tennessee warbler seemed to regard 
me with more curiosity than fear. It had been 
caught by volunteer banders in the first wan 


Cues beyond man’s ken may guide 
the migrating birds on their incredible 
odvescvs—details on page 156. 
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Have Compasses- 
will travel 


All the world's a compass for birds thet 
migrate, so iseems. Aloft over a.symbolic 
earth, a yellow-billed cuckoo (above) tl- 
lustrates a remarkable repertoire of sen- 
sory abilities, Daytime migrants use their 
vision (1) tosteer by the sun (2), aided bya 
precise sense of time. Night fliers take 
compass cues from star patterns (4). 

Homing pigeons and perhaps migrants 
see ultraviolet (4) and polarized light (5), 
ond hear low-frequency sounds (6) that 
can emanate from distantaurt (7). Thowgh 
scientists do not know whether such tnfor- 
mution is used to navigate, mony belteve 
that migrants tune in on earth s magnetic 
field (8), probably In combination with 
gravity (9), to get direction. 

Excellent weather sensers, birds usually 
wait until the passage of fronts (10) that 
bring favorable winds {11). While in flight 
birds sometimes use landmarks (12) os 
steering aids. 

How a bird determines its positron re- 
nis qunystery to man, but not te three 
tiny warblers (facing page) ready to re- 


sume their truvels after being corefully 


bonded in Weat Virginia. 
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light of a gray dawn neur Cape Charles, 
Virginia, where the Chesapeake Bay's diur- 
nal ebb and flood mingle with the mother 
Athintic. The warbler wore its drab autumn 
plumage, greenish on the back, a pale, rath- 
er dingy vellow underneath, A common- 
place birl—but it exerted a powerful hold 
On my imagination. 

Each autumn the Tennessee warbler mi- 
grates some 3,000 miles from nesting sites in 
Canada and the northern United States to 
wintering places in Central and South 
America. Like many migratory species it 
seeks out the same locale where it wintered 
the year before, and inspring, again typical- 
ly, it wings back to the same spot, often the 
same tree, where it raised its previous 
brood. En route it may perch on the same 
branch of the same tree visited before, drink 
at the same stream, forage in the same patch 
of woodland or field. 

l opened my hand, the warbler hesitated a 
long moment, then flew away, It wore on 
one leg a feather-light aluminum band bear- 
ingitsown identifving number, 1420-77887, 
and the request: Advise Bird Band. Write 
Washington, D.C., U.S. A. Perhaps any 
subsequent recovery would be reported. Vet 
never again did | hear of my captive, al- 
though large-scale banding has enabled or- 
nithologists to plot the migratory paths of 
many kinds of birds (map, pages 172-3). 

In another gray dawn, at a banding 4ta- 
tion high atop West Virginia's Allegheny 
Front, amountain on the crest of the castern 
divide, I held vet another special bird, also 
an affair of the heart. Behind my rocky pin- 
nacle all. waters drained east, and in front of 
me, far below, all waters owed west 
toward the Mississippi through barrier un- 
dulations of misty mountains, But T had no 
time for the superb view, Members of the 
Brooks Bird Club of Wheeling, West Vir- 
ginia, had been bringing me netted captives 
to admire and release: ruby-crowned king- 
let, black-throated blue warbler, magnolia 
warbler. And finally [held that lion-hearted 
mighty mite. a blackpoll warbler. 

The blackpoll breeds in northern forests 
and in fall migrates to the Atlantic Coast. 
Some may follow the coast to South Amer- 
ica, but most are more venturesome, In 
greal numbers they jom the more than 100 
million birds that (Continwed on page 164) 

















Lire 


rite | 
rile | 
ge iM 


Tu 














Bird in 


| 
i 
ii he \j 
a tanh i 
= 
| CLE T 
1 
| i 
i pba 
1 
f 
i ! .j 
ra 
i 
u 
| 
til L 
: L 
t r 
it 
i I, 
I I 
i 1 FT 
oo 
11 
oe I i 
‘| nm . 
| 
ry 
i Lt 
rrr "Wy 
1 
r 
| i 
Led : 
5 ory] 
qt 
I | = 
Labeda 


and cross 2,800 miles of open sea to Surina- 
meand Brazil, Others leave Alaska and fly 
2,500 miles to Hawaii, wings beating a 
quarter of a million times en route; many, 
after resting, continue another 2,100 miles 
to the Marquesas Islands and beyond. 

In their own way little land birds are just 
as remarkable. One not many of us have 
scan, an arctic warbler, weiching a third of 
anounce, breedsin Alaska but winters in the 
far-off Philippines. Some bobolinks wing 
from the prairies of Canada tothe pampas of 
Argentina, more than 6,000 miles. The little 
ruby-throated hummingbird, weighing an 
eighth of an ounce, flies 500 miles across the 
Gulfof Mexico, wings beating fifty times a 
second—a prodigious 25-hour marathon 
feat for <0 small a bird, 

Why do such tiny creatures undertake 
such epic migrations? How do they endure 
these grucling journeys? What marvelous 
alchemy powers them? Above all, how do 
they find their way? By what strange means 
do they pilot and navigate so unerringly? 

Men have been asking these questions for 
untold centuries. The mass migration of 
birds is a great show for all to see, ‘andl it 
tikes place twice a year on a worldwide 
stage. Butonlyin the last 25 to 30 vears have 
scientists obtained the first glinmmertngs of 
understanding. In quite recent years one ex- 
citing find bas followed fast on another, 
though they often pose new puzzles. 

Many species of birds:can set courses not 
only by the sun but also by the stars, and 
they possess a remarkable awareness of 
time. For humans solar and stellar naviza- 
tion are complex, requiring sextant, chrono- 
meter, compass, charts, and mathematical 
tables. How birds use their “instruments,” 
in fact what they are and where they are in 
those small bodies, remains unknown. 
Moreover, evidence indicates that in some 
baffling way birds alsorely at times upon the 
magnetic field of the earth in orientation and 
possibly the gravitational field as well. 

As one might expect, they employ favor- 
able winds with masterful skill. Indeed, 
they are excellent weather forecasters, some 
of them detecting the minute difference in 
barometric pressure between the floor and 
ceiling of a room. They often react to weath- 
er changes before any visible sign of them. 

Obviously they have acute vision, but 


Mvysreries of Bird Migration 


researchers have discovered that pigeons, at 
least, also see polarized and ultraviolet light. 
They may use both in navigation. 

Adding to the enigma, recent experiments 
reveal that pigeons hear infrasound, noise in 
ultralow frequencies of lonz wavelength; 
such sound carries vast distances through 
the atmosphere. Human ears will not pick 
up sound waves under ten to twenty evcles 
per second, but birds may detect much low- 
er levels. Thus a migrant flving high above 
the Mississippi Valley might hear a thunder- 
storm above the Rockies, an aroused surf 
lashing Cap Hatteras, even the rhythmic 
pulse of the ionosphere. Conceivably these 
cues too may be used to find the way. 

“Birds are not living in the same sensory 
world that we live in,” savs Dr. Stephen T. 
Emlen, a professor at Cornell University 
and one of the leaders in avian research. 
“They are hearing, seeing, and sensing a 
world expanded from ours.” 


UESTIONS MAY MOUNT, but so 
do discoveries. Today, research into 
birds, their strange powers, and mvs- 
teries of Migration comprise one of the 

most active fields of scientific investigation. 
Tt has produced ingenious experiments, and 
papers as absorbing as detective stories. 

Educated guesstimates have been made 
about the number of birds in the world, and 
one authority came up with the figure 100 
billion. In the United States during the 
breeding season we have six to seven billion. 
Scientists can be surer about the number of 
species. Worldwide there are about 9,000. 
some 660 nest in North America, and more 
than two-thirds of these migrate. 

They do $0 in enormous numbers, Dr, 
Sidney A. Gauthreaux, Jr., a professor at 
Clemson University, will never forget Sep- 
tember 28, 1977. That night he surveved 
migrating birds with radar and telescope at 
south Carolina's Greenville-Spartanburg 
Airport. Dr. Gauthreaux scanned a front, or 
line, across the path of migration and com- 
puted the number of birds that passed 
through it in asix-hour period. He got a peak 
countof218,700in one hourand more thana 
million in the six hours. He thinks it possible 
that fifty million birds were flying through 
the area over a front extending fifty miles— 
and that's just (Continued on page 160) 
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Caught but uniurt—injury is rare—a blackpoll worbler waits in o net 


of fine oyvlon at a birdbanding station at Dolly Sods, West Virginia 
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oonds “fingerprint” birds. Recovery efse 


where helps reveal their migration routes 
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one small part of an autumnal migration 

“IT refer to that night.as a landslide miera- 
tion,  save-Dr, Gauthreaux. “At one point 
an airline pilot told me, “There are so many 
birds out there they look like insect swarms 
A cold tront had gone throwrh so that the mi- 
rrants hacl the wine at their backs from the 
northeast. Skies were clear, the air stable, 
ideal for ving. Every plane landing at the 
airport that nicht bit birds,” 

Why birds migrate remains open to ques 
tion, You sav, oh, surely they do it to escape 
cold and tind food. That may be only part o1 
the answer, Miost birds journey much far- 
ther than would be necessary to find food 
and good weather, Those compulsive mass 
umes evolved over 2eoOns and many elo- 
ball fluctuations of weather. Whatever con- 
ditioned the movements may have occurred 
when the world was much younger. More 
Over, Numerous species, particularly same 
shorebirds, head south before cold weather 
or shortages of food. And stav-at-homes feel 
no urge to migrate, [he bobw hite and cardi- 
nal, forexample, rarely go farther than ten 
miles from their birthp 
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In the north temperate zone, which in- 
cludes the United States, advances and re- 
treats of Pleistocene ice sheets that ended 





¥ Would have 
affected the distribution and movements of 
birds. Some screntists be 


some 11,000 vears ago certain 
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evolved their migratory instincts during 
that period. Uthercexperts point out that 
Pleistocene glaciation comprised only a hun- 
dredth of the time spain of birds on our plan- 
et, perhaps oot long enough to condition 
them so remarkably and indelibly, Also, 
mun bird: muierate to and from areas glaci- 
ation never affected 

The Southern Hemisphere may be the 
original home of numerous species that now 
aeons later, breed in northern climes: Per- 
wips these birds merely return each vear ti 
their ancestral sites, That's another theory 
Cerlainly some familiar northem species. 
notably vires, orl 


nated in the tropics. But others cid not 
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However, one truism of mizration has 
lang been evident. The outline of North 
American coasts, direction of larece rivers, 
trend of mountain chains. all aid northward 
ind southward migration. Moreover, the 
temperate tancdmass of North America 


which most birds leave in autumn, bulks 
much larger than the temperate area of 
South America. Soin Canada and the Unit- 
ed States a larger proportion of birds mi- 
grate than in Latin America. Though paths 
are father widely diffused, migrants gener- 
ally use established routes, or flyways. (See 
the supplement map, Bird Migration in 
the Americas, distributed with this issue.) 

The southern bent of birds in autumn 
aroused written comment very longago. Job 
in the Old Testament (39:76) asked: “Doth 
the hawk fly by thy wisdom, and stretch her 
wings toward the south?” And Jeremiah 
(8:7) said to Judah, “Yea, the stork in the 
heaven Enoweth her appointed times; and 
the turtle and the crane and the swallow 
observe the time of their coming... .” 

Aristotle thought the swallow and several 
other birds hibernated in holes during win- 
ter, and he believed the European robin 
changed into the redstart in summer. But he 
wrote that many kinds of birds flew to other 
lands. Untroubled by concerns of geologic 
time, he believed only an urge for fuller bel- 
lies and happier climes motivated migrants 
Anstotle even remarked upon altitudinal 
migration, the descent of some birds to low- 
lands in autumn and back to the hills in 
spring. We see this in the mountam quail of 
the western U.S. They nest on mountain- 
sides up to.9.500 feet, but when fall comes, 
they walk single file, in htthe groups of ten to 
thirty, down to elevations below 5,000 feet, 
Come spring, they file back up again. 

The belief that some birds hibernate per- 
sisted until the 19th century. Only one spe- 
cies, the poorwill, is known to hibernate. It 
sleeps the winter away in rock niches of can- 
yvons in western North America. 


Bs IRDS ARE NOT the only creatures 
— that migrate dramatically. I shall nev- 
Bt er forget a moonless but star-filled 
night many years ago on a beach at Ascen- 
sion Island, a barren volcanic speck on the 
yastespanse of the South Atlantic, Dimly all 
about me I could see mound-shaped shad- 
ows, large hulk: that moved haltingly while 
making slithering sounds in the sand. With 
a flashhcht I examined them: green turtles, 
each big enough for a man to ride. 

They had crawled from the sea to lay their 
eges in the warm sand. In the darkness, 
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companionably, T remained more than an 
hour, walking beside one as it moved slowly 
back tothe water with the ponderous, slack- 
muscled deliberation of an elephant. 

Ascension [sland is so far from anywhere 
that even human navigators can have trou- 
ble finding it. Airplane pilots seeking it out 
as a refueling stop in World War IT used to 
say, “Ifyou miss Ascension, your wife gets a 
pension.” Yet sea turtles, migrating 1,400 
miles from Brazilian waters, find the seven- 
mile-long island with pinpoint accuracy. 
They may do it by smell, but no one knows. 

Eels, salmon, whales, zebras, monarch 
butterflies—many creatures migrate. But 
birds, migrants on a far grander scale than 
any of the others, are the most wondrous. 

Apparently photeperiodism, the effect of 
leneth of day. triggers bird migration, both 
in autumn and spring, The davs shorten or 
lencthen, affecting such glands as the pitu- 
itary and pineal, and birds become increas- 
ingly restless. Finally, they know it’s time to 
go. Not all species migrate at the same time, 
and some vary their departure because of 
weather. But others, suchas the swallows of 
San Juan Capistrano, are remarkably punc- 
tual, departing and arriving within the same 
few davs each year. 

Hefore migration most species build up 
layersof fattesustain them, The little black- 
poll warbler, for example, may nearly dou- 
ble its weight and set off as a real fatty. 
Sometimes you can feel balls of fat, like tu- 
mors, in birds netted for banding. Banders 
refer to these deposits as “fuel tanks.” 

Hlackpolls departing New England for 
their over-ocean leg to South America carry 
fuel reserves for nonstop flights of 105 to 115 
hours. They metabolize the fat with marvel- 
ous efficiency. Dr: Williams, the Swarth- 
more scientist who plotted the Atlantic 
nugration with radar, says the metabolic 
equivalent for a man of that nonstop flight 
would be to nun four-minute miles continu- 
ously for eighty hours. 

In relation to overall size, a bird's pectoral 
muscles powering the wings are much larger 
and better developed than any similar mus- 
cle ina mammal. They anchor in part toa 
projecting ndge on the breastbone called the 
keel, more pronounced in the hummingbird 
than in any other, Its keel helps the hum- 
mingbird to hover, wings beating 3.000 
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times a minute. While hovering, itexpends findings, But in the Himalayas 


Energy Der Umut | f weight at a rate ten time heen seen al 
that of a man running nine miles an how curlews near 

A bird's respiratory system, like its me- pipers flv at 13 
tabolism and muscular de, elopment, shows However, tadar studies bv Clemson's Th 
listinctive evolution. Acountercurrentflow Gauthreaux and others reveal that mos! 
of blood and arin the lungs enablesittoex- birds migrate at less than 7,400 feet above 
tract oxygen from the atmosphere ath iti the ground. Most em 
CIENCY far exceeding aiiy other vertebrate night stay between S00 i 
Thus the blackpoll and some other small dav migrants ly still lower. The 
birds can tly at 21,000 feet, a beight unsus- at about 25 to 30 miles an hour. humming 


pected for songbirds until Dr. Williams's birds at about 20; larver birds. ceese ans 
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sandpipers, for example, at times fly a mile 
a minute or more. 

A majority of birds migrate at night. Usu- 
ally these are the smaller ones: they rest and 
forage during the day. Waterfowl and shore- 
birds fly day or night. Migration is more lei- 
surely and concentrated in fall, quicker 
though more scattered in spring, 


y NEVITABLY, migration takes an enor- 
[ oe toll, Dr. Williams, talking with me 
| one summer evening on the waterfront 
at Woods Hole, Massachusetts, gestured 
toward the Atlantic and said, “Only half the 
songbirds that leave this coast will ever see it 
again. You lose half every year.” Many, be- 
heved to be mostly immature birds and 
overland migrants that strayed or were 
blown offshore, perish at sea. It's not un- 
usual for ocean fish to be caught with bird 
remains in their stomachs. 

Off the New Jersey coast and in mid- 
Chesapeake Bay, I've had a few exhausted 
warblers perch in the rigging of my sailboat. 
That is not unusual, Vessels at sea occasion 
ally experience an absolute deluge of hitch- 
hikers, many exhausted and even dying. 

Attrition ashore also is severe, Flying at 
night in fog and overcast, birds often dash 
themselves to death against tall structures. 
Lighthouses and skyscrapers long have tak- 
ena toll, and television towers have become 
notorious killers. Forexample, seven towers 
in central [linois felled some 3,200 birds 
during just one night in late 1972. 

Reflective glass, a modern mnovation in 
construction, can be deadly. Birds see re- 
flected trees and sky and attempt to fly into 
them. Even clear glass may confuse them. 

Spring storms and cold often kill birds 
that have ventured too far north too soon, 
Cold weather anc lack of insects caused a 
huge die-off of warblers in Manitoba in 
1974, In one area an observer found a dead 
warbler an average of every erght inches. 

To set hunting bag limits, wildlife experts 
study waterfowl populations intensively, so 
we havea good idea how many survive each 
year, In North America-a hundred million 
waterfowl migrate south each fall, but only 
forty million return to breeding grounds. 
Hunters kill twenty million; predation, acci- 
dents, environmental dangers, and disease 
claimthe other (Conttaned on page 180) 





172 





ot INDIAN | =. 
® 
















OCEAN > 
avord the Mediterranean 
on their way from 
Europe ta Africa. 
| Willow warblere 
Ay from Seberia 
acrost Asia to winter 
mm Africa, 
f = 
|, Madagascar 













Nerhers wheatears 
from Alatka, Canada, 
and Greeoland show Cid 
World origin by terir 

Afrinan magration 






. Fxal SOUTH 
si Poor ATLANTIC 
fctareds OCF: 
Tristan 
SOUTH ee Cunha , 
PACIFIC The arctic tere foup 
OCEAN mugrates some (2, 000 
miles from meat the 
Marth Pole to the 
Antarctic. 
The wandering 
albatross rides 
the westerty wind 
of the Southern 
Meminpherre 


oa | 


ANTARCTICA 


‘ : <i e = a : 
—— Se, ~ 
oo P| — 

= = = 


—ae es - 








aa im 
a 
J 
a = 
= 
a __ 
Pi es Sarre oe 
ce 
— —_ 
5: a) Py 
- Fa > end ai + 
a 








FROM CANADA 
TO SURINAME 


Tracking 
the 
shore 
dwellers 


ANCHORED in muck, 
Dr. R.1L.G. Morri- 
| son gently removes 
a semipalmated sandpiper 
froma net near North Point 
on Canada’s James Hav. 
Three other sandpipers, 
Dreviously snared, wear a 
dyv¢ he appliesto mark them 
for possible sighting during 
migration 

Each July and August 
the Canadian Wildlife Ser- 
wice scientist and his asso- 
Clates endure windswept 
Isolation and mosquitoes— 
“about five mullion per 
acre,” he says—to dye 
and band sandpipers, red 
knots, and others bound! for 
South America. 

When the birds depart 
the bay, Dr. Morrison wsu- 
ally returns to Ottawa. Last 
year, at the invitation of the 
National Geographic Soci- 
ety, he went to Suriname 
for a possible rendezvous 
with his birds. 

But first, learn how a ree 
knot beromes orange 



















knot sports 4 proper 
—" red breast in summer. 
Daubed with picric acid, it 
becomes orange (left), The 
vellow wing also turns or- 
ange when the harmless 
acid weathers 
A parade of sandpipers, 
many bearing Dr. Morri- 
son's mark, files by the 
Jame: Bay shoreline (be- 
low) to roost ailer feeding 
‘Some birds nearly dou- 
ble their weight in three 
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weeks,” he says. “They're 
gassing up forthe next leg.” 

Most of the birds fly 
southeast for another gas- 
and-go sojourn on the East- 
ern Seaboard (map, right), 
Then they embark on a re- 
markable flight over water 
to the const of South Amer- 
ica—a nonstop journey of 
around 2,700 miles 

Fueled again, many 
sandpipers head for Brazil 
to winter. Some of the in- 
domitable knots continue 


all the way to Tierra del] 
Fuego at the continent's 
tip. Returning in spring, 
some sandpipers swerve 
over the Gulf of Menico. 
The map also records the 
routes of sandpipers that 
breec in Alaska and eastern 
Canada. “We know the 
shorecbird routes in out- 
line,” says Dr. Morrison, 


“but there are blank spaces 


for individual birris.” 
In Suriname he filled in 
come of those spaces... 
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HE SIGHTING in 
Suriname of three “or- 
ange knots, one feed- 


ing on a creek bank 
tbelow), documented the 
species’ movement from 


James Bay for the first 
time. “We marked only 
thirty-two,” says Dr. Mor- 
risen. “Spotting three after 


aA 4. 500-mile journey & & 
spectacular record." 

With Dr. Arie L. Spaans, 
a Dutch ornithologist (bot- 
tom, right), Dr. Morrison 
looked for more birds, The 
pair had exchanged bird 
data bul never met. At 


night they measured cap- 
tured birds (right). 


| 


Wes. 


Other sightings included 
a semipalmated plover, the 
first banded in Canada andl 
recovered in South Amer- 
ica, and a dozen semipal- 
mated sandpipers 

A banding scheme (bot- 
tom) recorded the date the 
birds had been marked at 
James Bay 
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(Continued from page 172) forty million. 

Man's alteration of the environment 
ranks as a major killer. Consider the plight 
of wild ducks. In North America many spe- 
cies nest among thousands of rain-filled pot- 
holes in Canada’s Prairie Provinces. But 
farmers now bulldove and plow potholes for 
prain crops. Since ducks teed on these crops, 
they get little sympathy from farmers. Some 
apecies are dwindling at an alarming rate. 


may be in trouble; Traditionally they 

return from Argentina to the Califor- 
nia townon St. Joseph's Day, March 19, but 
actually they arrive over a period of several 
davs. On St. John’s Day, October 23, they 
leave—or berin to. In the meantime the 
swallows build mud nests or repair old ones 
on the walls of the San Juan Capistrano mis- 
sion. At least that’s what they used to do. 
Now only a few nest there. 

I visited the town ona recent St, Joseph's 
Day and saw nary a swallow. But perhaps 
they couldn't find room. Capistrano cele- 
brated its annual Festival of the Swallows 
that weekend, and the California State 
Highway Patrol counted 125,000 cars enter- 
ing the town. As for the guests of honor, o 
festival publicity man assured everyone 
excitedly that swallows had been sighted 
overhead, Ona quiet Monday morning, the 
hoopla finally over, I strolled through the 
mission, seeing none of the birds and only a 
few ald nests. 

Walking about the town’s outskirts, I 
could see what bothered its celebrated resi- 
dents. Swallows eat insects caught on the 
wing, and fields and meadows around 
Capistrano had succumbed to real estate de- 
velopment, In less than a decade the com- 
munity’s population had grown from 7,500 
to 16,500, 50 nearly all the birds went else- 
where, some to nearby Mission Viejo. 

Yet the publicity man had an expedient 
solution. He said a cast had been made of 
one of the mud nests, and plastic nests would 
be made from it. He thought that if the plas- 
tic substitutes were put on the mission's 
walls, the swallows might move in. 

Hut the scheme hasn't been tried and 
probably won't be. Cliff swallows, unlike 
martins, sparrows, and other birds, do not 
nest in man-made houses, “A nest-building 
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rite miy be part of their integral behavior,” 
says Dr, Kenneth P. Able of the State Uni- 
versit, of New York at Albany. 

Dr. Able is one of an impressive number 
of dedicated scientists, all known to one an- 
other like congenial members of aclub, who 
are trying to wrest from birds their secrets of 
navigation (page 164), As Dr, Able puts it, 
“It's such an extraordinary phenomenon 
30 dramatic. When 1 go out on @ fall night 
and hear those birds calling, it nearly drives 
me crazy to know how they do it.” 

For a long time many observers believed 
that birds relied mainly, if not entirely, on 
familiar landmarks to find their way, often 
flying random search patterns until they 
came upon something they recognized. The 
contemporary approach to ornithological 
research, marked by questioning, imagina- 
tion, and ingenuity, began with releases of 
trapped birds just before and after World 
War 0. Researchers reasoned that if birds 
relied solely on landmarks, they should be- 
come confused ane lest if taken far from 
their nests and freed in unfamiliar areas. 

In 1937 two Hritish scientists, RK. M. 
Lockley and David Lack, collected Manx 
shearwaters, birds known for homing abili- 
ty, from their burrows on Skokholm Island, 
off Wales, and released them from distant 
points on land anc) sea. Many returned, in- 
cluding one from Venice. Normally these 
seabirds do not fly over land, but the one 
released at Venice was seen to set a direct 
course for home, presumably flying over the 
Alps and across France to return. 

In 1951 and 1952 another British expert, 
Geoffrey Matthews, also released banded 
Manx shearwaters from many points. Agam 
shearwaters showed an uncanny ability to 
return. One released at Boston got back to 
Britain in 12'/, days, beating by ten hours a 
letter announcing its release. 

Other experiments soon showed that 
adult Laysan albatrosses shanghaied from 
their nests could home successfully. Some 
land birds, such es Clif swallows and purple 
martins, also could home accurately. 

It seems unlikely that these released birds 
relied solely upon landmarks for orienta- 
tion. Yet birds do use landmarks when it 
suits them. Daytime migrants often follow 
Coasts, rivers, or mountain ranges—"‘lead- 
ing lines,” as scientists refer to them—and 
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may rely upon landmarks in home areas, 

Rittatinny ridge in the eastern Appala- 
chians is a good example of a leading line 
[pages 188-9). [t stretches from southeastern 
New York into Alabama. Hawks and ea- 
gles, soaring birds that utilize air currents, 
follow the Kittatinny during fall migration 
to catch updrafts off its slopes. You can en- 
jov a superb view of these predators, often 
surprisingly close, from a rocky vantage 
point atop Hawk Mountain, a spur of the 
ndge in Pennsvivania, In 1934 it became the 
world’s first sanctuary for birds of prey after 
viars of use by hunters. 

On the dav before I visited Hawk Moun- 
tain, a cold front had gone through, and 
winds blew thirty miles an hour from the 
northwest, gusting to fifty. That's great 
weather for an aerial ballet along the Kitta- 
tinny, In one day observers had counted 
5,000 hawks, five bald eagles, and a golden 
eagle. But when Darrived, winds had died, 
and the sun shone froma benign, cloudless 
blue that hac the scoured lonk October 
brings. Few birds passed—ah, but one that 
did was vet another bird of mv heart, the 
peregrine falcon. 

No longer do peregrines nest atop cliffs 
along eastern rivers. Except for young ones 
released experimentally, thev are extinct in 
the eastern U.S. asanesting bird, Buti nev- 
er see that splendid predator, a master 
aerialist clocked at 180 miles an hour diving 
after prey, without feeling my soul has been 
washed # bit cleaner by the experience. The 
perecrine: bold marauder, preeminent 
hunting falcon of ancient kings, svmbol of 
acry freedom and of our own obligation to 
wild creatures. 


ITH DEPENDENCE upon land- 
i.) marks 4 continuing question, scien- 


! titts tied another kind of release: 
displacement during autumnal migration. 
In a ten-year study ending in 1957, 11,000 
starlings were banded in the Netherlands 
and released in Switzerland—with surpris- 
ing results. Some 354 recoveries showed that 
most adult birds corrected for the displace- 
mentand headed toward wintering grounds 
in the British Isles and northwest France. 
But juveniles held their ancestral direction 
for migration, southwest by west. Later re- 
covenes showed that these birds established 
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Anew winter range in southern France and 
the [berian Peninsula. The importance of 
this experiment seemed clear; Young birds 
followed some inborn sense of direction, and 
adults possessed a remarkable compass and 
an ability to change course when displaced. 

In the-enrly 1950°s a brilliant German. 
Gustav Kramer, showed what that compass 
might be. Instead of experimenting with 
birds in the field, he put European starlings 
in round cages and observed them through 
the transparent bottoms. Gripped by spring 
restlessness, the birds faced the proper di- 
rection of migration, northeast, In fall they 
faced southwest, again the right direction 
He then found that with everything blocked 
from their view but sunlight, the birds still 
anented as they should. Using mirrors, Dr. 
Kramer changed by 90 degrees the direction 
of light from the sky, and the birds changed 
position 90 degrees. They took bearings 
from the sun, an exciting find. 

Then Dr. Kramer devised another inge- 
nious experiment. He built a featureless 
round cage with feeders at the four points of 
the compass. At the «ame hour each morn- 
ing, he bid crain only in the east feeder and 
trained a starling always to seek food to the 
east. Then one day he moved the cage miles 
away and put food in the east feeder late in 
the afternoon. So for the first time the sun 
entered the cage behind the west feeder, not 
the east one. Would the hungry bird go 
toward the now setting sun? Itdid not. With 
its magnificent sense of time and direction, 
ifter a brief period of indecision, it selected 
east. Avain, bearings taken from the sun, 

In other imaginative experiments using 
caged birds and an artificial light a5 the sun, 
Dr. Kramer showed that his starlings had an 
amazingly accurate sense of time. If the orti- 
ficial sun did not move, the birds nonethe- 
less would shift direction; their inner clocks 
made them compensate for expected but 
nonexistent sun movement. Scientists could 
gradually clock shift,” or reset, this biologi- 
cal clock over several days by manipulating 
the apparent time with the light source, A 
bird used to a false time according to the po- 
sition of its sun would fly inthe wrong direc- 
tion when released on a sunny day. The 
error would be 15 degrees for every hour its 
internal clock had been shifted. 

Unbelievable as it seemed, birds could 


[5] 


determine compass direction by the sun and 
could compensate for solar movement. In 
short, they had a sun compass and a biologi- 


cal clock of amazing precision, Ornithology 


wowuwld never be the same alter these ciscov- 
eries. Scientists became enterprising cetec- 
tives, devising exciting investigations that 
continue to this day. 


F BIRDS possessed a sun compass, could 
they also steer by the stars? A German 
husband-and-wife tewm, Drs. Franz 

dnd MJeonore Sauer, put European warblers 
in a cage with a glass top so they could see 
part of the night «ky but nothing else. The 
birds oriented in the right migratory direc 
tion as long as they could see some of the 
stars. With the sky overcast, they fluttered 
aimlessly fora while, then went to sleep 

Next the Sauers took birds into a plin- 

etarium where star positions could be varied 
to simulate any time of year. Under spring 
skies the birds pointed northeast, under au- 
tumn skies southwest, justas they should for 
migration. The Sauers also tested a lesser 








whitethrowt warbler that had been raised 
from an ege and had never been outside a 
cage, though it was permitted to view the 
sky. Birds of that species migrating from 
Germany to headwaters of the Nile first fly 
southeast, then south. When the Sauers 
shifted the stars as they would appear along 
the entire journey, the bird shifted its orien- 
tation accordingly. A bird never in the wild 
seemed to know its migratory route and 
coulel follow it by the stars, The experiment, 
however, has not been repeated 

So, amazing as it seemed, migratory birds 
also use stellar positions to determine com- 
pass direction, a fact soon confirmed by oth- 
er investigators. notably Cornell's. Dr. 
Emlen. He placed indigo buntings, night 
migrants, in funnel-shaped cages, their 
walls made of blotting paper, their base an 
ink pad (page 161). Since the birds would 
hop and flutter repeatedly in their preferred 
direction, they left ink tracks on the 4ide of 
the cage, marks easily counted. Dr. Kramer 
and others had observed and recorded each 
movement, but Dr. Emilen’s techniquc 








Puffin transplant project by the National 
Atilubon Soctety s¢ems to be reviving a 
former habitat: Removed from a New- 
foundland nest tn the morning (left), a 
chick issnugged into anew one 1,000 miles 
away on Eastern Ege Rock, Maine, by late 
afternoon (above). After migration some 
are returning to Maine A puffin fledged in 
[e7h. indicated by a white leg bond 
(right), strode among decows last year 


eed not see all 
csuccesstully. Their p sais Wes Arowired. fest 
LL first young buntines determined 
irth-south ax 


oe — = a I i 
but soon learner to cle 


Py Py 
Le Be ii 


by the rota 
LETMine CIrection 
The Sauers their 
DITHS tsed a time-compensating technique 
with these patterns, just 


= = a t oy 
clocks with the sun at Lor 


see | eS heleved 
Ls hinns me their 

Emlen fo 
His bunting= pre- 


1 . i 
dld determine north- 


1 
rs a I r 
f : 
=o bE a ” 


i 
Swot | Kh Penance 


SLIMMALY CO South oiree- 


‘This alcre | His ig now sz 


: ‘experimented with his 
Ors ina hianetanum. It hi 


lower them to 
satire while Dress -eeeerial eae 
DELLE WELL ele & repro Loci trl 2 MNoOF- 


; |. | ] r F 

| < “a 7 ale tec DT pk i | ioe ey | -~ 
mal sky, they onented well when tested | 
1 


LuLu Aut iT Crh irs re w v0 UneeT AD 


Stas THLaiP ar und 


soe 


_— 


Wrong direction 
idl not Solve 
Om pond e: 

wed that birels 


| | 
stars Merely to obtain compass 


5. a | a 4 = 
ined they oriented m thy 
TT FT 


rnowWeve 


these Ciscr ‘Tics 
the navigation mysten 
it. WMiounting ey 
ised sun and 
Prue navigation re qQuire= more, a 
knowlege of position. A siulor. for exam- 
De, TOUS Know where he is before he can set 


course for where he wants to go. As 


CAVTIMe 


Sune if 

oa Oe I jl | hs, hiitel ce and 

LOnmtude With a sextant to read sun 
hart ; ti | 

nis a chart, celestial table 

] 


know le ve oT his own time 


ANS, 
and @ Precise 
I] Hf bi Li ma 


nigiand le 


time at arcenwich, | That's falled 
H-coerdinate Navigation, 


ind there is 
nvthing approaching bi- 


nrool a bird does ; 
coordinate complexity 
—— r F i 
| ie bois Dooes use (he sun ‘ 


2 i a “] 
ertion roam ii in 
i a7 


azimuth, or ci 
consults its internal 
clock Lo compensate for the sun's changing 
reading. Ii 
grou] 

se the Big Dipper, 
Lother star groups for onentation 


position. [Dns gives @ compass 
0 TECOINIZE ancl steer OV star 
[hies, Wiens we michi 
tL irion 


hat, too 


merely com 

















Dr. Sidney Gauthreaux summed up the 
problem. “We know a lot about compasses 
of birds," he said, “but that’s a different 
question from knowing how thev can be dis- 
placed hundreds of miles from where they 
want to go, yet end up at the might place.” 

Scientists recognize three kinds of oren- 
tation behavior, a helpful breakdown first 
suggested by Dr. Donald Griffin, a senior 
American brologist, Ivpoe | he defined as a 
bird's reliance on landmarks; Type Il, the 
ability to choose a flight direction and hold 
to it over unfamiliar territory; and Type LI, 
an ability to choose the right direction for its 
destination and to find tt, even when re- 
leased at a cdistant place it has never seen. 

“Most long-listance migrants must have 
a Type U1 capabihty,” said Cornell's Ste- 
phen Emlen, “but they do not appear to use 
it until near the end of their POuUTmES The 
bird may have a built-in program to mi 
prate, for example, to fly a northeast com- 
pass direction in spring, and to do so fora 
predetermined length of time. Thus much of 
the journey may involve Type I capabili- 
lies. This makes experimentation cifficuilt, 








since the birds only rarely show us their po- 
tential for precise homing.’ 

Svyarthmore s Limothy Williams told me 
“Tl would guess that some verv simple pro- 
gram gets them very, very far. The wav by 
Which they get to their final home also may 
be tncredibly simple.” 

Most scientists, however, feel Type II 
homing, when understood, will prove com- 
niex. Kenneth Able, for example, thinks 
birds may be “doting something relatively 
unsophisicated in migration and something 





toward the end." 





More SOP MIStie ated 
What might that “something more sophis- 
ticated” be, that battling ability to home so 


precise 





vr A growing number of experts sus- 
pect il may have something lo do with the 
macnetic field of the earth 

(in this subject too German investigators 


Phe ultimate migrant: A motive of the 
most northern points of land, the arctic 
fern winters on the South Polar ice pack. 
Ite round tip os long as 25,000 miles. In 
a courtship ntteal on Machias Seal fslond 
aff the coast of Maine, oa tern brings food to 
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made an interesting find. Dr, Wolfgang and 
Roswitha Wiltschko, another husband-wite 
team, put European robins in a featureless 
circular cage and blocked out the skv. The 
birds. all inastate of migratory restlessness, 
faced the proper seasonal direction even 
though they could not geticues from sun and 
stars. The Wiltschkos then surrounded the 
cage with Helmboltz coils, which produce a 
magnetic held when an electric current 
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passes through them. When these coils al- 
tered the direction of the normal magnet 
field surrounding the cage, for example by 
changing magnetic north to coincide with 
nouranhic east, the birds changed their di- 
rection, Apparently they responded to a 
magnetic field and read direction from it 


POW THEY OBTAINED direction 
—@ proved puzzling. One would think 


they would use the direction of th 
field of magnetism, just as a sailor uses his 
north-seeking compass needle. However, 
experiments show that the birds may mea- 
sure the angle between magnetic lines. 
which entold the earth, and the vertical di- 
rection of gravity. In the Northern Hemi- 
sphere the smallest angle between these 
forces: corresponds to magnetic north, and 
that may cue the birds 
Dr. Emlen and others verifies 
ings, and Dr. Wiliam T. Reetonof the Car- 
nell group went a step further, using 





these finel- 


nigeons. Homing pigeonsdo not migrate but 
are extensively used Mm experiments because 
of their extraordinary abilities and because 
thev can be followed and retrieved. Dr, Ree- 
ton, an expert on these birds, put little bar 
magnets on the backs of some to disturb 
their magnetic fields and outfitted others 
With nonmagnetic brass bars. Released in 
sunny weather, both groups homed equalh 
well. But relensed under overcast skies, onh 
the “brass” birds few normally. Those with 
magnets, notable to use theirsun compasses 
and getting false informationabout the mag- 
netic field, became conlused 

Dr. Chartes Walcott of the State Universi 
ty of New York:at Stony Brook refined this 
experiment, He placed tiny Helmboltz coils 
on his pigeons, one atop the head, another 
round the neck. Ais birds were tracked by 
radio, Using the coils to change the direction 
al north, Ur. Walcott could alter the direc- 
ion of Theht under cloudy skies (page 191) 





Several experimenters released birds near 
muimeltic anomalies. arenas Where mineril 
deposits alter the normal magnetic field 
and the birds showed confusion. Cither in- 
vesticators found that ractar and sunspot ac 
uivity, both of which affect the magnetu 
Geld, also aHlectecl omentation 

Lr. Keeton and Timothy Larkin, an assis- 
tant, made other baffling finds, -Pizeons 
Aneusp [979 
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often show what researchers call asite bins: 
when released at certain points, they adopt 
an inttial heading at variance with the most 
direct homeward route, and this may be an 
effect of the magnetic field, But the Cornell 
experts also discovered that initial bearings 
shifted from day to day with changes in the 
lunar month. Since earth's gravity alters 
with position of the moon, the pigeons may 
he detecting these minute variations a well, 

Both Dr. Keeton and Dr. Walcott con- 
ducted several fascinating experiments us- 
Ing Pigeons wearing lenses over their eves 
(page 190), On cloudy days pigeons with 
such translucent coverings, through which 
thev could see very little, homed just as well 
as pigeons with clear lenses. 

Did they get their bearings from the mag- 
netic field? It would seem so, but we don't 
know how. 

Using pigeons, Dr. Melvin L. Kreithen, 
an associate of Keeton and Emilen at that 
protean place Cornell, played the leading 
role in researches into other strange sensory 
abilities, He and his colleagues conditioned 
birds to react to ultraviolet and polarized 
light, barometric-pressure changes, andl in- 
frasound (pages 166-7), 

Scientists will be sorting out for years the 
implications of these newly discovered 
senses, All may be used in navigation. 

Before we can know how birds use these 
extraordinary senses, we must find out how 
the senses work. We're not near such know!l- 
edge now. “Lf you ask what the receptors are 
for these sensory abilities, and where they 
are in the bird, we have scarcely aclue,” said 
Dr. Emlen. 

schentists recently have found that some 
bacteria synthesize magnetite, a compound 
ofiron and oxveen, and wse it to orient them- 
selves in the earth's magnetic field. The sub- 
stance also has been found in the heads of 
pigeons and the abdomens of bees, Some in- 
vestigators believe bees do rely upon magne- 
lite in orientation, but no one knows what 
use, ifany, pigeons make of it 

Other persons have suggested birds em- 
ploy a kind of inertial-navigation system. 
Polaris submarines do, With a gyrocompass 
and other instruments, crewmen know 
where they are by keepinga minute record of 
how they got there and where they have 
been. But pigeons have been carried to 
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release sites while completely anesthetized: 
inne way could they sense the turns, the zigs 
and zags, the ups and downs, of how they 
got there, which 1s essential for inertial navi- 
gation. Once awake again and chipper, test 
birds homed normally 

ltalian scientists working under Dr. Flo- 
tiano Pam think pigeons may follow their 
noses home. Keleases of pigeons with 
plugged nostrils or severed olfactory nerves 





Talons restrained, a bright-eved haw, 
fist captured, pets rts crop checked for the 
presence of food, The open beak poses little 
danger to the Doncder’s finger—the bird sel- 
dom bites, 

Solitary in their hobitats, -howks mit- 
grating down the Eastern Seaboard con- 
gregate at Cape May Point when winds 
deloy their possoge across Deloware Bay. 
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Hawk-eyed bird lovers migrate cach fall! 
fo eastern Pennsylvanias Hawk Afoun- 
toin (below), part of a ridge that extends 
from New York to Alabama, Above them 
hundreds of hawks spiral effortiessly up- 
word—a rising bubble of warm air called a 
thermal does the work 

For these migrants, a straight line ts nat 
the shortest distance between two points. 
Over a mountain ridge (left), a hawk rides 
the upwelling wind, then glides to a ther- 
mal over a plowed field. After coining alti- 
tude, the bind seeks another updraft. 

How do hawks find thermais? Peopte 
who fly sailplanes would Gke to low 
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did show poor homing, whereas normal 
birds seemed able to guide themselves by 
distinct odors, such as olive groves. In 
America, however, tests of homing by smell 
did not suppart the Itahan conclusions 

Birds, vou might say, have given usa real 
bag of worms to sort out. Summing up, just 
what do we know for sure? We Enow that 
most birds are remarkable pathfinders. 
They possess a sun compass, astar compass, 
and an internal clock. They sense weather 
and often utilize winds with great skill, 
They have been shown to detect minute 
changes of barometric pressure. Apparently 
they employ the magnetic field of the earth, 
and possibly the gravitational field, in navi- 
ration and may also use their sense of smell. 
Pigcons, at least, detect polarized and ultra- 
violet light, and hear infrasound. Birds use 
some or all of these abilities in complex, m- 
terrelated ways that vary with species, age, 
experience, location, weather, and season. 

Dr. Wolfgang Wiltschko suggests birds 
actually may carry in their little heads— 
or some where—a sort of mosaic map of fa- 
miliar landmarks plus a grid of gracients 
directionally oriented by compass informa- 
tion, in effert a kind of map overlay. Thus 
equipped, true bi-coordinate navigation 
would be possible. But such assumptions 
have yet to be proved 

“We simply cannot explain what birds do 
on the basis of what we know about them; 
particularly we cannot explain the homing 
phase of migration,” comments Dr. Able 
‘We know so litth: about what tells them 
where they are in relation to where thev 


[so 














Even with frosted gliusses, pigeons make passes at the 


norte lott—on an overcast day to boot (facing page), Thee 


periment by Dr, Charles Walcott of the State Universiti 
ew York at Stony Brook indicated the birds didn't requim 
the surcorfandniares to nawiseate, “We think they're fettini 
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Walcott, who foriles the drivine (abowe) while aon aasiz- 
tant releases pivcons fo fone their bontine ekil 
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want ro. That is virtualh 


“We nee! to know more about what mi 
rrant birds do en route,” Fir, Williams 
“ror example, do birds. partic uiarly Voung 
s, fo straight to their destination? They 
wander all over the place. Vi 


ye do not 
know the whole migration route, without 
afany bird." 
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Paps, 


pe: AF SCIENTISTS do know 


about 

bird movements, and what the vy will 

learn in the future, depends in part 
upon those unsung, selfless volunteers—the 
worldwide fraternity of bircibanders: In the 
United States we have more than 2, 
censed banders, The U. &.: Fishand Wildhfe 
SETVICe FeQuIres, a5 in most states, an OPPer 
ating permit. To get one, abander must con 


Vince three experts that he can recognize 


unEnOWn. ” 
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in or visil his area— 
volunteers 
rds under 


commen birds that live 
quiz housands of 
trained to trap, net, and handle 
Supervision Bssist Licensees 

Avion “mist nets’ take must of the cap- 

The nets stretch, yield, and form en- 
when birds fly into them 
['ve seen hundreds of birds small anc large 
netted (pages 168-9), Never have I seen one 
injured; it does happen, but rarely. After 
capture, birds are identified, examined for 
ape, sex, and physical condition, get their 
ler bands, then resume their journeys. 

The Bird Banding Laboratory at Laurel, 
Maryland, keeps more than thirty million 
banding records on file and adds a million 
new ones annually, Ife laboratory 
reports of some 60,000 recovered birds each 
A surprising number consilering the 
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Basking in the fall sun, Canada geese will remain at Bombay Hook 
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long odds against being taken a second time 

All this herculean effort has taught vs 
much that we presently know about migra- 
tory routes. For instance, bands returned 
from such distant places as France, Nigeria, 
“ital, aril Cam Province, South Africa. 
helped trace the flight of the a irctic tern Re 


ic 
covenesalso can reveal when birds micrate, 


where they winter, whether they return to 
old homes, how lon they live, and much 
other information useful to science 

For me being near Be: watchine them, 
marveling at them, 15 like sailing: Somehow 

has the power nat cane to refresh but to 
heal. Fora timeat least my spiritis clean and 
[ree, and it soars. As [ write these words, itis 
still winter in the water labyrinth of the 
Chesapeake Bay, and Canadas reese in swift 


skeins pass over my dock and my house, 


National Wildlife Refuge, Delaware, until the 
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cending down to me their raucous ronk- 


aronz-rone. My heart goes up to them, and 


my thoughts will follow t this vear as 


every year, when the soft “all of spring bids 


them north, Yet willbe equally moved and 
wondering whenospreysand martins return 
on the breath of the uth wire 
Science will never isolate or explain the 
special hold birds have on the hearts of men 
and women, But perhaps in trving to under- 
stand birds, we somehow feel closer to 
prasping the mystery of our own creation 
ind evolution. Perhaps there 1s a bit of the 
migrant in each of us, and birds symbolize 
the freedom we env’ 
m sure: In our a1 
nd wonder of birds, at reite powers 50 fal 
beyond Gur. ken, we feel a humility that all 


too seldom graces the human spirit a 


migrating mood returns. 9a 
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but si find, Gt one 
at the mystery 





WAS WALKING along 
the solitary, fog-haunted 
Mississippi Gulf Coast, 





The Gulf broke inches from 
my sogey feet. Weighed down 
by my backpack, [lefta deep 
trail of footprints in the sand 
for the waves to erase, 

I'd walked almost 1,900 
landlocked miles now. It 
was sheer pleasure to drink in 
the mind-clearing salt breezes 
and feel the cool salt water 
gushing up through the worn- 
out soles of my track shoes: 
They were the 13th pair of 
shoes I'd gone through since 
setting out on this walk across 
America 18 months before,* 

[ walked fast but my 
thinking was slow, [he 
waves seemed to pat me 
endlessly an the back for 
having come this far, but still 
T had 2.000, maybe 3,000, 
miles more to go before 
reaching the really big 
water, the Pacific. 

A single pair of footsteps 
marked my trail. Lonel, 
steps. Once, not long before, 
the prints of my dog, Cooper, 
would have braided in and 
out of mine. But Coops, my 
forever friend, was gone 
now, killed by a truck, buried 
in the soft red earth of 
Tennessee. 

(Continued on page 199) 

‘See part one of Peter Jenkins's 


“Walk Across America” in the April 
Lo77 NaTIonwAL GroGRArHic 
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heading for New Orleans. 





alk Acros 


Only rabid covetes and cross-country walkers go out in the west 
Terus sun. Even the rattlesnakes must hove token cover tis 
100° F afternoon. It’s taken Barbara. and me most of a day to walk 
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ihe 15 of so mies of rugeed rodd you see fierce. By now we've 
wolked 800 miles together since getting married in New Orleans, 
Weve still got more than 2,000 miles to po to the Pacifie 
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TRAILS END — JANUARY 6: (979 
The Pacifc! We wade rig 
it, hgging- each other 

walk’: over Birt this tthe | 
end — ony a mew beginning. | 
























7, =o 
ie F ba 2 


: ML EBS 156 

pt 
OO STATUTE MALES. 

Deen? senes Bole 


ERR he RE fe eee 
ile, ee Oe Diy iy 


GETTING CLOSER 


by aware shone yale sie 


began the walk, We're to eager to reach 
she Pecic, we altmoet Forget Here's 
called Oregon ta walk 


COWAGTIN 

We fearn firsthand the bitterness and 

beauty of the cowboy's fife any tive 
WT Williams ranch, Then we beep 


agit tipeananty aie it: over ig 
degrees. We run out of water and drink 
fram muddy ditches Bark gets heat 





fi amived in New Orleons 


iione in 1975. after wali 


VOLPELILE 
. . . = = = uo = == — 
ni MOP TI Wily ror 
upper New Fork 


rh otate in Ja 
munities. I left New Orileons 


with a wife, Barbara—iwho'd 
newer Conia OO LT her tife 
le Bard's feet show all too 
painfully (below), our walk 
wes ne oneyimoon 
By the time we reached the 
eH! i fet io Aig ite a et IT 


and a half later (right), we 
vere keeping step-smoothly 
Throughout | 
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he pa gn ot ca ame be 
oo kes bi LEAWE JULY -S. Po7d 
i i4y stopover in hew Orieang 
Changes the walk — ard my life 
Here! meet and marry Garbara 
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some of our foumherst wating 
What hurts the most rs 
watching Barbers nuffer. Mir work 


Awhile in a.gator-trappine can 








fg heeeee oe S$ fOr d Shor fo 


teil Preecier AHebert’s horns 
bed! huis: Dh sore fidrds thai 
Can deve sirup im the 
flick of aneve (fettom) once 
struck out Babe Ruth and Lou 
Lr hire iti the MITE Syiec— 
June 20, 1932. That's Preacher 
(below, left, with Ted Lyvoris 
of the White Sax) when he 


pitched for the old St. Louts 


Arcs 





[, the a CTE COLT y of southwest H ALES LO Wheat 


folks were bovou-poor boek wren Wally “Preacher” 


Hebert wis growing up. [he Heberts all learned early 
how fo the off wnt Tiey Cound cic, trap, met, and 
SHOOR Fishing dnd breathing are about equc 
hercabouts. Preacher (above) measures o medium-size 
alligator gor fora Cajun-stvie fborbecué. Borbora ana 
i ved and worked with Aim Ut @ gotor-trappine- camp 


(its legai here) near Westie 





(Continued from page 104) 

Looking to my left, I saw 
shimmering small fish 
leaping in the Gulf. Farther 
out, afog was coming. By 
the time I passed hurricane- 
battered Waveland, it closed 
off my view. Llooked at 
my feet. Memories of this 
walk of mine swirled like the 
fog itself. 

It had all begun back in the 
college town of Alfred, New 
York, on October 15, 1973, I 
was 50 totally turned off by 
my own bleak image of 
America—Viet Nam, 
Watergate, racial hatred, 
drugs, immorality, the 
whole national agony—that I 
came close to leaving the 
Linited States altogether after 
graduating from college. 
Instead, I decided to give 
America and myself 
another chance, I decided 1 
would walk clear across this 
country of ours to see America 
with my own eyes before 
accepting or rejecting it. 

Extreme? Possibly. Over- 
simplified? Sure. But 
that decision set my feet 
walking and pushed my life 
in directions I hadn’teven 
dreamed of. 

Now, nearing the walk’s 
midpoint, | had been turned 
on by America in a thousand 
ways. [had meta gallery of 
American heroes—a wild 
moutitain man in Virginia, o 
loving black family in North 
Carolina, a gutsy governor 
named George in Alabama, 
and countless others. | had 
started out searching for my 
country and myself, and 
found both. What's more, 
without expecting or 
deserving it, I had come face 
to face with God and 
accepted! Him as my own. 
And more—much more— 


was still to come: 
When the fog cleared, I 
had crossed into Louisiana. 


TawO THINGS Tknew ! 
had to do in New 
Orleans, One, write the 

story of the walk so far. 

Two, make enough money to 
start walking again—maybe 
taking a job on one of those 
big oil rigs out there in the 
misty blue Gulf. 

As I neared the enchanted 
city, | tried to figure out where 
to live. The French Quarter? 
A cabin ina bayou? Then I 
remembered Bill Hanks, 

a guy Pd met at the revival 
back in Mobile—the same 
revival that had spun my 
weather-vane soul around. 
A graduate student ata New 
Orleans seminary, Bill bad 
invited me to visit him. 

Soon I found nryself 
walking—backpack, sweaty 
duds, leaky shoes, and all— 
onto the elegant, green, palm- 
sheltered campus of the New 
Orleans Baptist Theological 
Seminary. A seminary? My 
old friends would pass out. 

Bill had an idea. Why not 
stay al the seminary to write 
my story? [t was an almost 
monastic place, witha 
thousand seminarians, nearly 
all male, studving the Bible 
day and night, No stereos 
beat from dorm windows. 

No wild parties. The 

perfect place, in short, to 
shut myself off from this 
loose and luring city. I 
moved into the dorm and got 
down to work. 

Then s/te came along. 

One night, owt strolling, I 
heard laughter explode from 
a plantationlike mansion that 
housed the few female 
students on campus. The 
doors crashed open and a 


guy soaked with water ran out 
laughing. | was drawn 

inside. She stood there poised, 
a tall girl witha jug of water 
in her hands. She wore jeans 
and her hair was thick and 
curly black. Smiling 
angelically, she cut toward 
me with deerlike strides and 
dumped the water over me. 

Tran aiter ber as she darted 
into the kitchen. Water was 
flying in there like a Louisiana 
thunderstorm. I'd barged 
right into a Water war’ 
Getting into the flow of 
things, I dashed up to my 
tormenting angel, swune her 
over my shoulder, grabbed a 
jug of water, and poured it 
all over her head. 

We laughed and mopped 
up water as | explained to 
everyone about my walk. 
And when I asked—looking 
her in the eve—if someone 
could show me.around New 
Orleans, she volunteered. In 
Barbara Pennell, [knew IT had 
met my match, 

We were happy as children 
that first date as we drove 
around the French Quarter. 
Out of the car, 1 took her 
hand. We walked and talked 
for hours, Everything was 
perfect, asit was in the days 
alter, and soon we were 
thinking marriage. 


HE practical side 
of it all hit us only 
gradually, Me, in the 


middle ofa 5,000-mile walk, 
Marry a gentle belle who had 
never camped out in her life? 
Would this scholarly 
seminarian be willing and 
able to walk alone with me for 
3,000 miles under full pack 
and through who knew what 
hardships and dangers? It 
seemed impossible. 
(Continued on page 203) 
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moke this coumtry tick 
They've got plenty to be 
proud of. Like Idahoans 
Watt, Tommy, and Rex 
Williams (left), who show aff 
trophies won by the WT 























Williams ronch for its prize 
cottie. And foson Ramsey 
(below left), crandson of the 
Willimmses' banker, who 
doesn timind showing off hts 
blue-ribbon case of chiciven 
pox. Then there's Lake City 
Colorado, school principul 
Lorry Stukey (below), who's 
butten-fustin’ proud of fis 
1978 Sth-gride sroduatine 
cliss of one—Shawn 
MeConnelL. 





cee like Homer did 


Ruby Martin (left) made the 
path easter. Homer drove by 
us in fis dust-nainted pickup 
one bitstering hotweat Teocas 
diay. He offered us a drink of 
won water from fis cooler 
We drained every drop. He 
and his wife, Ruby, sort 

pf adopted ws after that, 
bringing us food and drinks 
on the road. 








tf dimst olwirve tented 


out when D wolked alone, 
but when Barbara came 
dln ie, We OCCwaID rua! Bol 
a room in places like this 
ofd-timey hotel (Left) in 
Athens, Texas—38.50 a 
niche To poy for such 
luxury, J watted tables in 
a Mexican restaurant in 
Dailies (below). Robert, 
Ofelow wotter (above) 
COLMES tips utter on 
Ii-hour day of tamales 


fois, ttn hat Suce 





Reshzine she Wid ule 
have to pull up her entire life 
by the roots to ro with me, 
Barbara became torn, 
Contused, She decided we 
had to break up. For weeks 
we didn t see each other 
Then one day I heard 
footsteps behind me, Barbara 
had come with a messace. We 
would give it one more chance 
—in church that Sunda, 

“Ti we don't get a sign from 
G00,” she said, “evervihing 
between us is over.’ 

Pastor Charles Green at 
the Word of Faith Temple 
Introduced a fuest speaker, 
unelderly preacher from 
Detroit named Mom Bea 
She hac fluffed red hair 
and satin a wheelchair 

“Tum to Genesis 24," 
Wom began, her clear voice 
calm as @ falling leaf, 

It was the storv of 
Abraham «ending his servant 
to Mesopotamia to find a 
Wife for Isaac. Stopping ala 
well, the servant prays: 

“C) Lord Let the 
maiden... who she 
‘Urink, and I will water 

he the one 
whom thou hast appointed 
for thy servant Isaac.” 

Rebekah appears and 
witers the camels, The 
servant reveals his mission 
and she is asked the question. 

Mom Beall paused. She 
pounded the wheelchair 

“Will ver go wath this 











min 

Again Mom shouted, 
banging the wheelchair 
with each word 

“Tl ill ven go with this 
aE bal 

Barbara was thrown 
back in her seat. The sign! 
Blinking through her tears, 
she whispered to me 

“Peter... Til co with you. 





"E HAD no 
honeymoon Why pou 
fF onthe oi rig came 
Lhrowerh, ancl for four 
months | worked as a pallies 
hand and roustabout on 
the Siorm J, 70 feet above 
the Grulf 

[ shes until ms 
hands wrinkled. During 
breaks | often stood at the 
swaying rail. would hear 
a high-pitched chirping and 
see a school of porpoises 
romping past, leaping and 
twisting. The place was an 
OCPAnN Eden! Liié AT ELS 
everywhere, attracted by the 
nig. Otten I watched the 
passing parade—blue-backed 
barracuda, slow-swimming 
hammerhead sharks, limitless 
sechools of bluefish, dreamil 
flapping riy's Game fish 
called ling prowled the waves 
like wolves. [ caught a 68 
pounder—al Storm f record! 

When not galley-steving, | 
loaded man-crushing pipe, 
painted ceilings, mopped the 
floors till they shined 

Cin my tastdry, rig boss 
Grady Cockerham called mi 
into his office. The whole 








crew Was there, some of the 


toughest ruys I'd ever 
known. For once there wert 
no wisecracks. Every face 
adl-serious. Hehind 
td mors, out in the 
stormy (ault, was initiated 
int OF Ste rel by re kostinod ii] 
otishore riggers. I was-never 
proucter 

With enough money now to 
start walking and m\ 
mangscript sent off to 
NATIONAL GEE GRAPHIC, 
we Concentrated on training, 
hardening our bodies for the 
tough miles ahead. 

Lompired to ins, 
training with my dog, (cooper 
had heen easy. For one 





Was 





thing, Cooper couldn't talk 
back. With Barbara I had to 
explain over and over why all 
these aches were 

necessary. | drove her until 
she could jogand walk for 

Six COntINUGUS Miles, 

By June we were running 
eight blocks and walking just 
one, It was taxing tor 
Barh, but [knew she had the 
inner toughness of pioneer 
ancestors who had trekked 
cross-country to Missourtin 
covered wagons. We 
were ready forthe walk. 


E BOTH felt tight 
and trembly inside 

Y F when we rose at 5 
a.m, July 5, 1976, the day 
after the Bicentennial 
anniversary. We had spent 
the Fourth packing our 
creaking-new gear and felt 
alittle guilty that we hadn't 
celebrated the Bicentennial 
like evervone else. Hut, then, 
this walk across America 
wes our celebration 

By first light we ferried 
across the swirling brown 
Mississippi and headed out 
onthe road at last. The real 
walk was here—and soon sa 
wis the pain, the physical 
and mental torment thatwe 
would know often. 

The temperature in 
southern Louisiana was 
nearly 100; likewise the 
humidity. We walked 12 
miles the first day, then 15, 
then 16. Barbara's feet turned 
into masses of blisters. 

I told! her to keep walking, 
that she would get past the 
prain. I didn't realize she 
would ever get past it. She 
wept but kept going. 

One evening we pitched 
our tent in a swampside 
sugarcane field, In the 
morning we woke toa loud, 
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dull, wibrating sound: the 
outside of the tent- was black 
with swamp mosquitoes! We 
couldn't stay there all day, so 
we finally lurched out, 
slapping wildly, The black 
cloud enveloped us. Jumping 
in torture, we yanked down 
the tent, grabbed our gear, 
and stumbled out on the 
road. Qur faces wert swollen: 
every inch of bare skin Was 
livid with bites 

Another time we found 
GuUTSelves swarming wilh 
tiny baby ticks—thousands of 
them. It took hours before 
we got them out of our skin 
and hair and stopped 
shuddering. 

Barbara's blisters began 
growing calluses, We 
discovered that she was 
better off in solid hiking boats 
than jn track shoes like me. 

We kept walking. We 
started to see the world 
around us—a world of 
blackwater swamps anc 
bearded cypresses with 
crawling roots. Alligator 
country. Cajun country. 


OW LET me tell you 
abouta pair of hands 
we cdliecovered 
Incredible hands, The bands 
of aman named 

Preacher Hebert. 

Folks around Westlake in 
Louisiana's swamp country 
will tell you that Wally 
“Preacher” Hebert's the best 
valor skinner around. Watching 
hie bie fingers flicking a 
razor-edged knife while 
skinning a soft, delicate 
gator hide is like seeing a 
five-fingered ballet 

Forarmonth we 
apprenticed our hands to 
his—trapping and skinning 
bayou gators, deveining 
thousands of huge Gulf 








] he hardest part of walking across America—saying good-bye, Barb shares 
| 


tears with Sarah Stevens, a Dallas fiend, as we hit the road for the Rockies 


shrimp, filleting endless rec 
snappers, lunker bass. and 
ae cled trout. Best of all, 
we feastec_ on ¢verviling 
Cajun stvle, lgator 
Preacher, who's past 70, 


Went bie K to his | HS ling ex 


CW Ey ia 


bavous afier working 29 
years in a Pirestone tire plant 
in Lake ¢ Fitted with 
country quiet, he doesn't talk 
much. [Chat must have been 
how he got his nickname, but 
Preacher doesn tremember 
for sure, “Anything's better 
than Wallace,” he says 

The nickname stuck throug 
the-carly “AC"s when he 
pitched pro ball for the old St 
Louis Browns. On June 20, 
1932, he struck out Babe 
Ruth twice and Lou Gehrig 
same 


harles. 
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: Preacher let his 
finvers clo the talking 
When his strong, gentle 
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hands shook ours good-bye, 
we kon cd found another 
American hero. This countn 
could never heave been built 
without wise and working 


like Preacher Hebert's 


ew We 


hanes 


E CROSSED a 
creaky, rusted 
hndge over the 
métllow green Sabine River 
inte Texas, Ud half expected 
to ste deserts, sagebrush, 
and dust-twirling ranches 
right at the border, 
Texas turned out to be pretts 
much like the gator-gar-fmnd- 
Fumo country In Louisiana 
The Cajun influence and 


French place-names 5 





but east 


layed 


: 
ST 
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Mirvbe my father—the 


1 eather Shop. 


behind in the bayou country 

Then we entered the wide 
wide world of Texas, with 
red cattle as big as Chew 
pickups and red steaks the 
size of Chrome hubcaps 
September sizzled as wt 
wilked along Highway 69 
between Lufkin and 
Jacksonville. Llearned to 
slow down to about 14 to |; 
miles aday, which made mz 
feel guilty at first but mace lite 
bearable for Barbara. We 
even stayed overnight at a 
motel every week ortwo, 
something I'd never done 
during the walk before 
Barb just had to have # 
onmce-1n-a-while reminder of 
civilized comforts 

But slower walking antl 
higher expenses drained our 
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lars don't work too well” he said, “but I’ve gol Melamte Mada 
as food of pair of hoards as you'll find in Dexos,’ laa mokes belts for covboys and country 
Let's no brosner, Ale was stating-o foci music stars—ond for me too (teft). He aiso 

Ae had p i is mrtinfont. Bor fo Age resoles cowboy boots (above), “The longer they 
obstacles are just tings you step on. fo go wear em,” he says, “the better they get. Yo 
higher. Hed become a horsefrearer, motel ciow, some o° these cowboys treat their boots 
manager, trader, and owner of the better thon they do their women 


Witt Pree 
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meager finances. We'rl 
begun in New Orleans with 
fifty twenty-collar traveler's 
checks, By the time we 
followed Highway 175 to the 
outskirts of Dallas, 600 miles 
later, We Wert down to 

21.87. Dd have to fine 

work there 

We didn't Eno im erul, We 
didn't have enough money to 
buy one of us dinner. Ahead. 
the stecl-and-glass skyline grew 
like a Feometric cactus out of 
the flat, bare plains. The winds 
whirled around us; we felt 
lonely and scared, 

We joined hands and 
praved, and then kept Poin 
Less than an hour later, just 
bevond Seagoville, Ron Hall 
came riding along ona 
bicvele 

“You folks hungry?” he 
asked, Turned out he was 
the ministe [ ofa emuall chun Hi 
He took ws to his home, got 
his (ar, and drove us into 
Dallas, where we ate our fill at 
a restaurant called EF) Chico 
It was my first real Mexican 
mesl—burritos, tacos, 
enchiladas, tuacamole, ane 
honey-drowned sopapilins. 

My stomach told me this 
was the place to get a job 
‘The founders, afamily named 
Cuellar, put this gringo to 
work asa busboy, We 
wintered aver in Dallas, I 
worked my wav up to waiter, 
balancing countless plates of 
hissing Tex-Mex food, 
including Mama (uellar's 
famous corn tamales—made 
irom a secret recipe she had 
introduced ata county fair 
back in 1926. Now Mama's 
gone, but her sons—once poor 
sharecroppers—have 
parlaved her tamale stance 
into a string of more than a 
hundred El Chico restaurants 
throughout the Southwest 


and Southeast. We wrote the 
Cuellars into our book of 
unheralded heroes 

When time came to leave 
next spring, | had fattened 
more than my wallet, but I 
boiled off all those tamales in a 
month of conditioning. The 
Rockies lay ahead 


"ALL gotta be kiddin!” 
folks told us when we 
said that we were 

crossing west Texas on foot, 

One old-timer warned: 
“You either bol or freeze 
Past Fort Worth the only 
thing “tween you and the 
North Pole is afew strands 
of barbed wire.” 

With two large golfing 
umbrellas attached to our 
backpacks to keep off the 
August sun, we moved into 
that world of dust storms, 
tornacoes, cactus, melting 
roads, rattlesnakes, fire 
ants, barbed wire, ane 
hundred-mile gaps between 
water holes. 

One 105-degree day, out 
in the parched emptiness 
between Seymour and 
Benjamin, lexas, a silvery 
camper loomed up at us 
throurh the heat waves 

“Get out of the wav!" ! 
chouted. “Uhey re coming 
rivht at us!” 

“My folks!" Barb yelled. 


(Continued on page 273) 





W YP tumbled trite a ditch, 


tossing off pucks, rings, ane 


everything metalic ae tis 
black bellied torn charred ws 
ina fitof Jexoas temper near 
Gilliland, The wind turned red 
with dust. Bolts of lightning lit 
the dark aley tke giant flash- 
bulbs. One shattered a 
telephane pote a few feet away 
We were shaking scared 


LIS 








W. eins the gas and oo fields of the 


Southwest is a job where you re alwave one 


Spark (vay from kingdom conte, (8, “foe” 


Davidson (left) has been at it for 445 
dangerous years. The adhesive pater keene 
carbon grime out of foe's eve socker. He 
[ost the eye years aco in an accident, and 
recently lost the plastic replacement as well 
Ata notural-eos field near Borger, Texas, 
where we cleaned wells, [oe was my boss, 


When f didn't learn to do @ job right 





Lae bhabe [Eee Bf bight. bi Se bees 


tnistantiy, tke wrenching pipe together 
fabove), foe stepped in and did if for me, 
disgusted but gentle. Gin the Johnson ranch 
(above) each off company that leases land 
has its own lock ond key 
Qur woillets fattened by otl-field wares, 

Barb and I walked on across the Teas 
fanhondle. [t's a world of surprises 
dangerous ones. A baby rattler (below) 





often 


reminiGed Mme its wise fo shake your boots 
out before putting them on in the morning Z11 











(Continurd from page 208)! 

The circling buzzards 
must have been amazed as we 
all huggerl cach other on the 
pizza-soft asphalt. Barb's 
folks—Ernie and Betty Jo 
Pennell, retired truck-stop 
owners from the Missouri 
Ozarks—had driven more 
than 900 miles trving to 
track us down and surprise 
us. After getting lost fora 
dav, they spotted our 
bright umbrellas on 
Highway 82. 

Twas half afraid they'd tr 
to take Barb back to their 
evervday world when they 
saw her bandaged feet and 
blistered sunburn, But 
they'd only come to give us a 
parental blessing. Next day 
the Pennells drove off into the 
heat-rinplecd horizen 





FTERVTD WORKED 
more than:a month in 
the Panhandle 
cleaning out gas wells near 
Borger, we finally mare it 
across that world of long 
distances called Texas. 
Crossing into Clayton, New 
Mexico, we headed 
northwest. For six davs we 
didn see a town of any size. 
Only afew pickups passed us. 
We got water from 
windmills set out for cattle. 
With a westward wind 
at our backs, we moved along 
with the tumbleweed, 
Prairie falcons wheeled on 
heat currents high 
overhead—miere specks in the 
vastness, We felt no bigwer 
We hadn't seen a single 
mountain vet, anc it was 


A bald ‘en 





a] 5. 


three vears since I'd left the 
gentle Appalachians. Lhen 
one dav at sunset, we topped a 
ridge and there they were 
the New Mexico Rockies— 
crashing up into the distant 
fiery sky. [im sure we felt 
every emotion the pioneers 
felt when they followed this 
same route west a century 


before, 





ARADVUALLY , desert 
lifted up into 
A mountain. The 
weather coolecl. Our spirits 
soared with the landscape. 
We finally crossed Colorado's 
Continental Divide tn late 
Qictober, Elk and mule deer 
Watched us from pine- 
forested slopes tilting 
gigantically in every 
(irection. Earles swooped 
down to ereet us 

Heading through 11,351- 
foot Slumpullion Pass, we 
approached tiny Lake City, 
(_ olorado—ringed by 14.000- 
foot peaks jagwed as sharks’ 
teeth. [knew we were just one 
step below Heaven. That 
Winter ot 77-78 we holed up 
above Lake Citv ina 
snug log cabin on the 
uplands ranch of the 
Vickers clan 

For seven months I fed 
cattle by day and worked 
nights writime the book- 
length version of part ane of 
the walk.* On the peaks the 
powdery snows fell thirty feet 
deep. Many a blue black 
mountain night we hurdbed 











"A Walt Act Amrncu, b 
Peter lenkins, William sorrow & 
Company, Inc. New York 1979 


cle soars above Colorado's Gunnison 


River as if to examine a jet’s contrails— 


which remind me of o mile deers trail tn deep 


cow. Eagle, elk, dear, bobeat, ermine, and 


other natives shared ther Rockies with us 


in front of the glowing 
fireplace and listened to Perk 
Vickers's stories. 

He told us how his dad 
had come out here from the 
coul mines of the East during 
the gold-and-silver boom of 
the late 1800's. How back 
then there'd been 3,000 
ripsnortin’ miners in Lake 
City, Other towns like 
Cathedral.and Hermit and 
White Cross sprang up and 
roared. Perk’s dad, riding 
the boom, opened the Siiver 
Street Saloon—a model for 
Western movies with its 
shoot-outs and bar-clearing 
brawls. 

Then came the bust. The 
orice of silver plummeted in 
1893. The miners—those 
who weren't killed by the cold 
or each other—took off. 
Lake City’s population 
dipped below a hundred. 
Every other town in huge 
Hinsdale County turned into 
a ghost. 

But Perk and all the 
Vickerses loved these 
mountains; nothing would 
move them. They eked outa 
living raising draft horses 
and cattle on their ranch. 
‘Today it covers more than 
3.000 acres—downright 
nos perous. 

Perk's passed his love of 
these mountams on to his 
son, Larry, who got himself a 
master's degree and went 
searching for today's gold in 
the big-city before coming 
back to “God's country,” as 
Perk calls it. 


Y MAY we had cabin 
fever. Heavy snows 
. still fell every few 


days, but the sub-zero cold let 
up. Gur bodies had been 
fattened by regular feasts of 
elk steaks, Perk's sourclough 
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Fitting srr 's about the 


oniy noise In winter around 
Lake City, Colorado, 5,658 
feet upin the Rockies. A Saint 
Rermard (above) snoores at 
the only church that’s open 
vear round, We holed wp tn a 
cobino on the Vickers ranch, 
Pert Vickers (right) chosed 
awd our caobin-fever blues 
with captivating tales of old 
Colorada, 

Borbora spent lots of tome 
painting the bliczard-wrapped 
mountains that surrounded 


our cabin (left) 


A Walk Across America: Part {] 


a4 





Gh Shs Lhe wi 


WV. crossed the Calorndno 


Rociies by way of 
Engineer Pass—dut 12,800 
feet, the highest point of the 


walk. Itwas June 25, [978 


pancakes, rainbow trout, and 
Barb's fine country cookin , 
Ozark stvie. We started 
training avain. When! 
looked up at the chain of 
14,000-foot peaks wed soon 
be crossing, I stretched the 
sore muscles inmy neck. All 
winter I'd been bent over a 
typewriter; now the book was 
finished, (ine dav Barbara 


* 


came into the cabin. “Peter,” 
she sang, “it's the first 
barefoot day of the year!” 

It was hard to leave this 
mountain paradise, “Vou 
folks may as well just stay 
here torever, Perk suggested, 
[t was another one of those 
ditficult good-byes—the 
roughest part of walking 
across America 


Soe ee ori epee, 
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HE SNOW was still 
thirty feet deep in 
places when we 
set out across Engineer 
Pass, Somewhere beneath us 
was a road. We walked across 
iee-crusted drifts. It was 
so Warm in the June sun that 
I wore my shorts. Our winter- 
white skin soon reddened 
Two days of bright sun and 





white snow half-blinded us. 
Sheer mountain walls blocked 
offour view and sense of 
direction. We got lost. We 
climber one slick, collapsing 
wall of crusty snow after 
another. Our lungs grabbecl 
foreach breath of oxvgen. 
Finally, almost at 13.000 
feel, We came tog notchin 
the wall of mountains. There 


wasadeep walling inthe air. 


The wind, funneling 
through the notch, was 
pouring in from the great 
western deserts and 

the Pacific. 

There, at the highest 
altitude of our walk, inthe 
thin air, we paused hand in 
hand, Looking down at the 
(Continued on page 221) 
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Linribreilas (rignit) give scant 


relief when the tempannture 










reaches 122°F. We were 
cimost cone 7 when Wwe 
eached Green River caalael 
Barbara's face shows the 
strain (below) 
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A photeeraph, token in 


109 fy Mionmen pliotegraplier 
George Badword Anderson 
showe three little girls (above 
left) praying ot their mothers 
knee for their missionary 
father, covoy Un raced 
Wihiite-fdired Estella 
Manwaring Brockbank 
(above) renmemiers if ati— 
ane s the girl on the rin 

then age 9. This and thousands 
of otner Anderson plates 
dating from L880 to 1928, were 
ttored in ddusty basement in 
Springville, Utah, and 
acquired by Rell G. Proncis 
(left) in 2972. Long before 
tracing roots became a 
national fad. the Aformons 
encouraged members to 
document ther ancestry back 


FOU? OF Wore Pererdi lores 


quivering blue brown 
flatlands stretching away to 
the west, I saw this walk of 
Ours Wilh a new 
understanding: 

[had started out alone, 
feeling an outsider, seeking 
other outsiders—Homer the 
mountain man, Mary 
Elizabeth of Smokey Hollow, 
the far-out disciples at a 
commune, Now, with 
Barbara and me things were 
completely different. We 
weren't being drawn to 
America’s fringes but to its 
center. The people who 
mingled their lives with ours 
were just ordinary 
Americans—the ones whose 
working hands and loving 
hearts make this country— 
literally. 


"3 TALKING DOWN off 
the Rockies toward 
the desert, our 

steps were light, buoyant. 
The Pacific still lay far 
distant, but its call was 
getting louder. 

No sooner did we reach 
Ouray, Colorado, our first 
town after Lake City, than 
we began our withdrawal 
blues from the heady skies of 
the Rockies. The land soon 
flattened and flattened into 
eastern Utah. 

Heat.again, Desert. I'd 
read somewhere that the 
Mormons had stopped in 
Utah because it was a green 
paradise, but all we saw was 
a hundred miles of emptiness, 
hell without the flames but 
with all the heat. 

Saliva dried in our 
throats, The only thing that 
mattered was WATER. We 
could never carry enough; we 
would go without for as long 
asa full day. Coming to an 
irrigation ditch, we 


would scoop up the 

muddy water—pieces of 
sticks, leaves, bugs, and all. 
Eating hardly mattered; we 
could barely swallow 
anyway. Occasionally, air- 
conditioned cars with tinted 
windows sped by, the people 
inside waving al us and 
smiling, The distance they 
drove in an hour would take 
us four agonizing days. 

One heat-delirious 
noon we staggered into 
Bob's Family Restaurant in 
Helper, Utah. After downing 
a dozen glasses of ice water, 
we dived into a hot lunch. | 
ate lots of thick grilled 
burgers, mountains of fries. 
Was I the same guy who'd 
started this walk.a 
vegetarian?’ Thank God for 
hamburgers! 

On the clean-scrubbed 
walls of Bob's, I noticed some 
old-fashioned brown-tone 
photographs. I looked 
closely, These were obviously 
historic works of the 
photographer's art. [ was told 
the prints were recently made 
by a fellow up in Springville, 
Utah—Rell G. Francis, 50, 
the “keeper of the plates.” 

Rell, we learned, hatl 
been given 10,000 or so 
photographic glass plates 
that had been gathering dust 
ina fnend’s basement. The 
plates had been made 
between 1880 and 19278 bya 
forgotten Mormon 
photographer named George 
Edward Anderson, They 
document a past generation 
of Mormon life: Genealogy 1s 
an integral doctrine within 
the Church of Jesus Christof 
Latter-day Saints. The 
church urges members to 
trace their family ancestry 
back atleast four generations 
in search of relatives who 





were never baptized into the 
Mormon faith. These can 
then be saved, Mormons 
believe, by performing a 
baptism forthe dead. 

When Rell recerved these 
ald plates, he felt a calling 
te quit his teaching job and 
dedicate himself to 
G. E. Anderson's photographs, 
By preserving these images of 
the Mormon past, he's 
preserving the American 
past as well. 


, EADING into Salt 
| | Lake City, we were 
joined by my red- 
headed, freckie-faced sister, 
Winky, who wanted to 
experience the romantic life 
of across-country walker. 
After three days of brain- 
irving heat, she was 
yearning for cool green 
Pennsylvania, where she 
teaches school. 

Almost always we walk 
facing traffic, but this day we 
decided to walk with traffic 
to take advantage of some 
shade across the road. Barb 
and Winky hiked side by side, 
chatting, I was 15 feet 
ahead. As we passed the 
sunburned lawn of the 
Deseret Mortuary in Sandy, 
Utah, [heard a terrifving 
squeal of tires behind us I 
whirled around, The next 
few seconds froze before my 
eves frame by frame. 

The first frame was of a 
dark blue car bearing down 
onus, The second was of the 
shiny car veering anc 
skidding sideways. The third, 
etched forever on mv mind, 
was of runaway tons of steel 
and chrome fishtailing 
wildly and slamming 
sideways into Barbara and 
Winky. Limbs askew like rag 
(Continued on page 226) 
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Fin $a love story, western 


style. ‘Two love stories in fact 
This bumper sticker (below) 
could be the title of the first— 
about Carol and Rodney 
Hopwood (bottom right), who 
ride the [daho range from 
spring to fall each year herding 
cattle. "Carol Sas good a hand 
as any man,” Rodney says. “We 





onLy COWGIRLS are 
BRAVE ENOUGH TO MARRY 


COWBOYS 





chose COWDOYVIN' ‘couse oUt 

here we can be together ali day, 
gione, on horsebacr. Jvo. better 

sary hve.” 

Which ‘tries me to the 
second story—Barb’s and mine 
We rode with them for a week 
and understood. Beyond all the 
body-breaking work, there's 
the soul-atret tching bigness of 
the sagebrush valleys. There's 
listening toe covote concerts and 
ae: yourself awake with 

cy springwater. There's the 
feeling of your knees about to 
fall apart after an all-day ride 
and watching your sweat- 
stained ntewe rolling jubtlantiy 
in the day's end dust. We 
know wh a Cc orol and Rodney 
chose cowboyin 

A store window in Delta, 
Colorade (left), reflects @ iot 
about tadoy's new-old West. 


hi 





Wen W.T. Wittama 


fabove) was 21, he 
homesteaded 140 Idaho 

acres thor could barely grow 
tumbleweed, Now Ads ranch 
pushes the horizons, It takes 
more than hard work. You 
need bonkers-like jack Ramsey 
(right, center), who tales 

over a loan with W.T. and his 
an Billy. W.T."s wife, Viola 
below), fas fueled the raonch’s 
success, cooking three meals 


d day for fifty years 


LAE BERS pr eklS 








(Continued from page 221) 
dolls, they hurtled, 


screaming, thirty fect through 


the air and landed in a heap 
of dust and groans. 
The car halted about fifty 


feet away, and its driver, a 16- 


year-old boy, emerged 

crying uncontrollably, I was 
screaming. In minutes sirens 
and red lights cut through the 
August dust and heat. 
Dozens of cars stopped along 
with police and an 
ambulance. Stretchers 

into the ambulance and it 
departed, 

I walked over to the 
boy and managed to calm 
him. He hacin't been at fault; 
a pickup truck had veered 
into him, forcing him off 
the road. 

When I got to the 
emergency room, a nurse 
came up to me. 

*T know the word is 
overused,” she said. “But it's 
amiracle, They're both OR. 
No major injuries. Those 
backpacks cushioned the 
blow.” 

Winky soon returned 
home. Barely a week after 
the accident, Barb and I were 
on the road again—facing 

northwest, passing 


Y ' through calm, self- 


assured Mormon towns like 
Bountiful, Brigham City, 
and Honevville. Beyond 
snowless Snowville we 
crossed into Idaho and kept 
going for 65 empty miles 
past Curlew National 
Grassland and Black 

Pine Peak. The first 

Idaho community we 
reached was a cluster 

of grain elevators called 


E WALKED 
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Burley, on the Oregon Trail. 
When I think about 
Idaho, I think about the 
W. T. Williams ranch. It 
stretches from south of Twin 
Falls toward the Nevada 
border—some of America’s 
harshest landscape. 
“It all started with a 
horse andadog,” W.T. 
Williams explained one day, 
pointing with a huge 
leathery index finger toward 
the south border of his 


spread. He talked as if it were 


only a few hundred feet off. 


Actually, it was 17 miles. You 


can ride a good saddle horse 
ali day on the Williams ranch 
and not see another human 
being—just sagebrush, 
howling covotes, fence 

posts, a few golden eagles, 
and scattered herds of 

cows, calves, and muscle- 
packed bulls, 


W. T. told me he had started 


with 160 acres back when he 


was 21, I didn'task how many 


acres or cattle he had now. 
Asking a rancher things like 
that is like asking city folks 
how much they've got in their 
checkbooks or savings 
accounk. 

Thired on. Fortwo months 
I wrestled 375-pound calves 
and helped harvest corn, 
wheat, hay, and pinto beans. 
We hunted pheasant and 
wolfed down everyday 
lunches of T-bone steaks big 
as western saddles. 

We learned fast the 
ranchers’ reality. Their world 
was bitter yet beautiful. The 
Williamses never said a word 
about the difficulties. They 
kept silent and usually smiled 
through it all. 

It takes big people to beat 
this big land. The 
Williamses—W. T., his wife, 
Viola, their sons, Billy and 


Tommy, and their 
grandchildren—are all big 
people, big in body, bigim 
soul. 

Barb and I had started off 
calling W. T. and Viola “Mr, 
and Mrs.,” but they insisted 
that made them feel old. 

After all, they were only 77 

I'll never forget the day, out 
in the dusty corrals, when 
Bill grabbed my hand and 
pressed my open palm on his 
chest. “Feel that,” be said. 
“That's a pacemaker. I bout 
died a while back. The nurses 
beat my chest till my heart 
started tickin' again, Now 
this pacemaker keeps me 
goin’, strong as ever." 


5 WE PACEED, we felt 

that same old mingled 

. feeling of sadness 
and soaring elation. Our 
beloved Jansport packs, 
once vivid blue, now faded 
like old jeans, had become 
like parts of our bodes, 
Putting them on to begin the 
last leg of our walk gave us a 
sense not of weight but of 
lightness. The road was 
calling to us. as strong asa 
bird's tory song. 

We decided to walk right 
on through the winter. 
Always before we had 
wintered over. But now—so 
near the end—we were 
impatient. Barbara had been 
living on visions of our post- 
walk domestic life. 

We headed for Oregon, 
our last state border crossing 
and my 17th since leaving 
Alfred, New Vork, five years 
earlier. Five years! 1 
remembered once thinking I 
would make it across the 
country in eight months. . . 

Flights of long-necked 
cranes glided over us. We felt 
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as if we could flow as easih 

as they all the way to the 
Pacific, On the dull gray day 
we crossed the Snake River 
into Nyssa, Oregon, we 
shouted and lifted our arms in 
exultation 

Pd expected Oregon to be 
filled with trees, peartied 
lopm@ers with f 
jogpers, ancl hip college 
types. We found, instead, 
hunclrecis of miles of desolate 
ranchland, will-cracking 
blizzards, hundred-mile 
spaces between towns of 
athousand people, ane 
froven slush spraying us 
from passing logzing trucks. 

Barbara took it hard. I'd 
given her the impression that 
most of the pain was behind 
us. Now she grew depressed 
She seemed a different 
person. Before, she would 
always tighten up and tough 
out whatever faced us. Now 
the shehtest puff of snow 
made her think of quitting 
she started talking about 
letting me go on without her, 
about how she could meet me 
af the Pacific. 

If we hacin’t met anew set 
of heroes named] Mike anc 
Mary Lou Koto and Milo and 
Evelyn Fronke, I don't think 
wed have mace it We met 

them ina little town named 
Jonn Day. Mike works tor the 
U.S. Forest Service: 

Wilo isa retirer 
rancher, They male it tier 
responsibility to get us to the 
Cascades, Rach dav 14 we 
slocrect farther west from 
John Day, cither Mike or 
Nilo would drive out lo see us 
on Route 26 and bring food. 
hot and home cooked 

Stil, the Ochoco 
Mountains awaited, After 
leaving speck-size Mitchell, 
we begun a 107-mile stretch 
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over ice-slick roads. 
Blizzards raged, asif to keep 
The 
Pacific ? Out here in the 
numbing mountain wilds of 
Oregon, the Pacific didn't 
We were 
Walking through the coldest 
winter here since 1919, 

Barbara grew weaker, 
tired to complain, oreven to 
move out of the wav of the 
spray trom the trucks. 


us trom the Paciti 
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WTO, Sick, and decad-fired, Bat 
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rhord cried 


Milo, coming out to 
us one day, Made a 
suggestion, He could see owt 
determination waning 

“T've got this doctor friend 
in Prineville,” he said, “Why 
don't we drive over and have 
him take oe look at Barbara.” 
Barb agreed, barely able to 
nett her hea, 

Nhiio and | satin the waiting 
room, fidgeting nervously 
Finalh the | ite es tanned 
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doctor came out. His lips 
were tight 

‘Son, he said, “vou're 
Foine to be a father.” 

He had tosayitagain, Cd 
beenexpecting bad news. | 
rrabbed Milo. We both 
started jumping.and 
hollering. The nurse had to 
quiet us down. When 
Barbiirn came out, she 
was radiant 

Now, understanding what 
her symptoms meant, 
Barbara found the streneth 
and willto goon. Aftera 
week more of sub-zero 
temperatures and howling 
snows, We reached the spine 
of the Cascades A broek 
pushing wind toed to blow us 
back. Hut nothing was going 
to stop the three of us. We 
coasted down to the Oregon 
lowlands, righlon through 
sophisticated Eugene. We 
could smell the Pacific! 


FE. WALKED our final 
mile on January 14, 
We'd stopped 


Lireron 





in Florence, 
families and some of the 
fnends we'd met over the 
mast five years and 4,7 
could join ws for the final 
About 1: 
including Sethatats Ba-year 
old grandmother from 
Phoentr, Viola Pennell 
led us at her own 
over the grassy dunes 

Before the final dune she 
slapped fora moment, 

sulled ct Smal win. Deri ihe 
from her purse, ‘igeled outa 
uiny white nitroglycerine pill, 
and popped tl under her 
LOmzue: 
ocean s foamime surt, 
Barbaraand | movecd-aways 
trom the crow. Lhe 
Pacihic rolled right up to greet 
us—a blue ancl sparkling 
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As we approached the 
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welcome mat just the night 
sizeto hitour feelings. When 
we fot lothecdgec of the 
walter, we couldn t 

stop. We kep 
nghtuptoour waists 
Evervone was velling, 
laughing, crying, and 
hugging each other 


Especially Barbara and me 





cine, 


We'd done what we set out 


to do—and much more. Chur 
own Aci odyssey had 
ito have a 
Special senilicance for all 
these wondertul, laughing 
people around us 


L knew the God who had 








euitded this walk was guiding 
us Still 

dstarted off disillusioned 
nnd without hope, and now | 
He ive for 





had anunst 
mv COUNTY, 

‘Although I'd lost my 
forever friend, ( ooper, lel 
found the one. eternal love of 
Barbara roncl 
now we were being blessecl 
witha child to share the 
America we d found 

The waves were really 
cold. Our legs were turning 
numb, We slog¢ed back out 
ontotheshore to begintherest 
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IGHTING A TREACHEROUS current and 
numbed by the icy water, | descended a buoy 
line anchored to the shipwreck seventy feet 
below. For the first fifteen feet, sunlight filtering 

through the sediment-filled water made some 
visibility possible. Beyond that I entered a world of 
total darkness. Only my sense of touch remained. 

At the end of the line my diving partner, In 
Seong-jin, took my hand and guided it over a 
section of the wreck. | tried to visualize the 
features I felt, an intact bulkhead supported on 
one side by two vertical timbers. The construction 
was massive. | reached in and felt hard, round 
objects glass 

L was exploring what was probably a l4th- 
century Chinese seagoing vessel—if so, the first 
ever investigated underwater. The wreck had 
been discovered three vears earlier, in 1975, off 
Sinan, a cistrict.on the southwestern coast 
of the Republic of Korea (South Korea). 

As a doctoral candidate at Texas A& M 
University, specializing in Oriental maritime 
history, | was principally interested in the 
ship's wooden hull, more than ninety-five 
feet long and about twenty-five feet wide. 
Study of it could elaborate on the scanty 
historical references to the appearance and 
construction of Chinese ships before the 16th 
century, When sustained trade began between 





Restoring age-old fuster, South Korean 
technicians use acd to remove mianine growth 
from earthenware and plored jars (left), part 
Of the largest undersea tode of Chinese 
ceramics ever recovered. A rure statue of 
Kuan-yin, a Buddhist deity (right), was 
salvaged with ita hea cleanly broken. 


the Far East and Europe, From those early docu- 
ments it appeurs that Far Eastern shipwrights hacl 
built vessels with squared-offends, fat, keelless bot- 
toms, and bulkheads that divided the tntertor into 
compartments. Western ships bad pointed ends, 
rounded hulls with keels, no bulkheads, and also dif- 
ferent sails and rigging 

Nevertheless. a5] tried to reconstruct the confizu- 
ration of the vessel, | couldn't hide my excitement at 
its cargo. Here, side by side, lava pair of vases; there, 
a cluster of broken dishes. Farther along, bowls, 
pots, and unfamiliar shapes projected, half-buried, 
from the muck. 

By the end of 1978, South Korean Navy scuba 
divers had raised more than 200,000 Chinese coins, 
plus an additional 12,000 artifacts—including the 
largest collection of Chinese ceramics ever exca- 
vated outside China. The treasures include fine 
stancware called celacion as well as porcelain, lac- 
quer ware, bronze and iron cooking utensils, and stl- 
Ver and iron ingots. 

Some artifacts give tantalizing clues to the vessel's 
itinerary and age, A bronze counterbalance for a 
etale was inscribed Ch'ingviianlu, a reference to the 
modern Chinese port of Ningpo (Ningbo). Was that 
the Jast port.of call? 

The most recent coins found aboard, minted 
about 1310, prove that the ship could not have sunk 
before then. A lacquer-ware bow! bearing four (hi- 
nese characters—possibly designating the year 
1441—incicates that it may have foundered ven 
close to that date 

It seems most likely that the ship was a Chinese 
merchant vessel bound for Japan with trade goods, 
Altempting to cross the Yellow Sea, she may have 
bten driven custward by a storm and sought shelter 
in the Sinan area. 

It is ironic that the murky waters that helped pre- 
serve the ship and her cargo for more than 600 vears 
now thwart precise scientific investigation, The rare 
hull demands careful recording and reporting. Can it 
be raised? Working conditions are among the most 
difficult ever encountered tn the history of marine ar- 
chaeology. But South Korea plans to try. One thing 
is certain: It will take years lo excavate owe 


Crewmen row for their lives in sampane os o 
howling storm. claims their ship off the tip of 
South Korea. Thus the vessel, probably a Chi- 
nese morchoantman bound for japan, may have 
met her doom. Based on available evidence, the 
artist has depicted her asa L4th-century three- 
musted junk Ante OF cto. Tomiente 
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Reference grid 
maps the search 
for wreck 5 cargo 





FHE TREASURE HUNT began in 

May 1975, when Choe Hyong-gun 

(left, in shirt sleeves) snagged several 
heavily encrusted ceramic vessels in his 
net while trawling for croaker in Sinan 
waters (map, below). His brother, 
schoolteacher (h'oe Pyong-ho, stand- 
ing beside him, later examined the finds 
and suspected their importance. He first 
showed the pieces to local authorities, 
who dismissed them as tmitations 
Finally, pottery expertsin Seoul, the na- 
tion's capital, confirmed them as genu- 
in? antiques 

The word was out. Other fishermen 
began looting the wreck and selling the 
Wares to antique dealers. Police made 
arrests, the government confiscated the 
treasures, and the South Korean Cul- 
tural Property Preservation Office, aid- 
ed by the navy, began systematically 
excavating the site in October 1976 

Despite the nightmarish working 
conditions, divers located what re- 
mained of the ship ttseii—the hull, al 
most completely buried in mud. Across 
it they built a steel reference pric (tower 
left) to ald In recording the position of 
each artifact. Of some 12,000 art objects 
retrieved, the vast majority were ce- 
ramics, preserved by the sediment and 
iT most Cases intact A portion of the 
haul floods the deck of a support ship 
(right), a¢ members of the recover 
team pack the pottery for transfer to the 
National Museum of Korea in Seoul, 
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ALLMARK OF EXCELLENCE: 
Celadons from kilns in and around the 
Lungch'ian (Longquan) district of 

southeastern China were produced in enor- 
mous quantities, including the fine ¢xam- 
ples shown here. A water dropper (left) in 
the form of an immortal, or legendary fig- 
ure, was used with dried ink at a scholar’s 
writing table, A-scroll of peomies, the traci- 
tional spring flower, is incised on a covered 
jar, similar to others adorned with crisp ver- 
tical ribbing (below, Peonies also decorate 
widemouthed vases with ring handles sup- 
ported by elephantlike masks (right). 

All these pieces were crafted during the 
Yiian Dynasty (1279-1368), the era of Mon- 
gol rule after Kublai Khan completed the 
conquest of China. Yian pottery in general 
was more obviously ornamented to satisfy 
Mongol and export-trade tastes, in contrast 
to the subtler styles of the preceding Sung 
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LRIETY SPICED the imventorn 
Stoneware vessels (above) include a 
black-plazed jar and vase with loop 


handles ond two jars with decorative 
bosses, one black glared, the other witha 
biscuit, or unglazed, body. A jar with an 
iron-oxide floral design (left} may be T’zu- 
chou (Cizhou) ware, named for a pottery 
center in northewstern China 

A red Llacquer-ware jar bears a peony pat- 
tern painstakingly carved inte lavers of lac- 
(juer (upper right). A bronze incense burner 
shapwl like a lion features a cetach- 
able head throurh which smoke filtertd 
ight). The back of a bronze disk, possibiva 
pendant (far right), depicts an old Chinese 
fable of a hare pounding the elixir of life be- 
neath aspreading cassia tree—in the Orient, 
still asyimbol of the moon 
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might appear, a pillow supported 

by the figure of a reclining woman 
(below) may have been destined for a 
bedroom or to serve the dead in a 
tomb. The porcelain piece, termed 
ch'ing-pat (bluish white), was prob- 
ably fired in Kiangsi( Jiangxi) Province 
in one of the famous kilns of Chingte- 
chen (Jingdezhen), a city that by the 


[Fie and more comfortable than it 


1700's had become a metropolis af 


more than a million people primarily 

engaged in making and selling pottery. 
Ch'ing-pal porcelains were exported 

fram Chingtechen by the ton 

and have been excavated 

throughout Southeast j 

Asia. Wellrepresentedin {| 

the wreck's cargo, they 

include a small incense 

burner and four bottles (above), 

mide during the Vian Dynasty and 

likely used in religious ceremonies as 

altar sets, A Vian Dynasty ch'ing-pai 

pitcher was decorated with spots 

caused by iron oxide danbed on 

the piece before firing (right). 
Anew museum in kwangju, 

east of the wreck site, will 
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house the Sinan finds, which have 
already added immeasurable depth to 
the «<tucdy of Chinese ceramics. Su- 
zanne G. Valenstein, associate curator 
of Far Eastern Art at the Metropolitan 
Museum in New York City, was part 
of a team of experts that examined the 
collection. “There was a type of flow- 
erpot [page 236, top) with a piecrust 
edge,” she recalls. “None of us had 
seen anything like it. And it wasn’t just 
one piece—they had dozens of them 
sitting right there. How do you ap- 
praise a collection like that?” [| 
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Once a crossroads for the 
frankincense trade, now 
Green rmcsteraganirt wattle ys d flash point in olobal politics 
onan etetecine. VF ; 
Middle East conflict | : _- : y 
Eartier this pear if was 
briefly invaded-by Marxist By NOEL GROVE 


Arabian Peninsuta s 
South Yenen—the People’s 


Democratic Republic of Photographs by STEVE RAYMEK 
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scorching emptiness. But 
North Yemen—the Femen 
Arab Repubiic—ts- no 

longer in oasis seclided from 
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UST SWIRLED from our churning wheels and rose 
inananegry cloud above the pickup truck. [rolled up 
my window and wondered how the man with the 
gun, Hiding in back, could breathe. We had left Marib 
behind, a cluster of mud-walled houses perched on a 

email) rise in the middle of a baking plain. Somewhere 

ahead lay our destination: the remnants of a massive dam 


ve "i fs that once made this ground, now parched and troubled, 
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bloom with grain and fruit trees 

To the Romans this elbow of land along the Red Sea and 
aa = the Gulf of Aden was Arabia Felix—Happvy Arabia—per- 

Pre fe haps because the abundance of frankincense, silks, spices, 

and pearls thatcame north by camel caravan made it seem 
a bountiful place. Mustims called it Yemen, meaning “the 
neht side,” the position it occupted when one faced east 
from Mecca 

Most of those precious goods originated elsewhere and 
were merely passed along by early Yemeni middiemen. 
Yemen lay at the crossroads of trade from the Orient and 
Africa to the Mitciterranean coast. 

For centuries Yemeni city-states like Manb waxed fat 
off the traffic of Arabia Felix, acquiring wealth and power 
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cartridges and traditional 
daggers jabowe) were needed 
to match modem rockets 
anid artiffery 


fn the ear 1960's, when that allowed them to raise IM POs structures such as the 
the south was British irrigationdam, perhaps built as early asthe eighth century 
controlled, Egypt tc. It lasted more than a thousand vears. Islam’s Koran 
dominated North Yemen, cays it burst. as Allah's punishment of the Sabacan people 
and Soviet arms and at Marib for turning from him, * 
infiuence were imported The truth of the dam's destruction is lost in the sands 
Now North Yemen that now cover Marib’s fields. “The old men used to tell us 


receives U.S. weapons and 
aid from Saudi Arabia, as 
big-power poutics comes 
With o vengeance toa land 
of fragmented loyalties 


that cats had been tied along the dam to keep rats from 
burrowing holes in it, and that one cat got away.” said the 
caretaker, a local villager named al-Sharif Saud Hassan 
Mohitam. as he guided the pickup along the rutted and 
dusty track 
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Top draw at the market in Sadah is the 
Soviet-desiened AK-4? rifle (above), 
nriccd of about $2,000. Tennent mer carry 
these guns as casually as Westerners 
carry credit cords. And. bandits employ 
them—-as the author found out, Peaceabie 
imports inchide motorcycles (facing 
page), But peace has never lasted long. 
President Ali Abdulloh Saleh fbelow) 
took office in 1978, after his predecessor 
wae hilled fy a bomb concealed in a South 
Yemen envoys briefcase. 
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In this ancient land kingdoms flourished, 
formed confederations, and fought each 
other for power. Though Yemenis have long 
shared cultural bonds, they have rarely 
formed a unified country, As the dust boiled 
around our pickup, the man with the gun 
riding in the back served as a reminder that 
in 1979 Yemen remains a divided land. 

British and Turks each held parts of itinto 
the 20th century. After both left, two oppos- 
ing Yemeni governments took their places. 
At Sanain the central plateau, capital of the 
Yemen Arab Republic, northerners have 
attempted a representative government, 
one nevertheless controlled largely by a stc- 
cession of military leaders. Aden, capital of 
the People's Democratic Republic of Yemen 
in the south, has become dominated by 
Marxist ideologists (maps, pages 250-51) 

South Vemen's restrictions on travel 
made GEOGRAPHIC coverage of that country 
impossible. Two davs before Larrived for a 
second month-long visit to North Yemen, 
the differences between the two govern- 
ments erupted into a brief but bloody war 
along the border. Fighting raged south of 
Marib, one of three principal targets of the 
advancing southern forces. The man in the 
back of the truck was our protection against 
hostilities 

Other pickups, loaded with armed, tur- 
baned tribesmen supplementing North Ye- 
men's regular army, growled past us, 
heading for the front. | prepared to photo- 
graph them, but Saud shook his head. 
“These are northern tribesmen from remote 
villages,” he saicl, “I'm not sure what they 
will do when they see a camera,” 

Unlike most of its peninsular neighbors, 
Yemen has yet to produce a drop of oi. But 
the nearness of this populous country to oil- 
rich Saudi Arabia causes it to be coveted as 
an ally by major powers. World attention 
focused on the fighting last February and 
March because of aid given the southern 
forces by the Soviet Union and arms sup- 
plied to North Yemen by the United States 

several times during the three-week con- 
tiict | was to see C-130 turboprops swoop 
into the airport at Sana to unload arms and 
ammunition. More sophisticated weapons 
—tanks and jet fighters—followed later in 
the U.S. effort to mamtain a balance of 
power in the Middle East. Yemen in the 
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An Arabian state without oil seems an uniiiely 
battleground forinternational influence: But the 
Yemen Arab Republic, positioned at the mouth 
ofthe Red Seq, ts strategically important. If this 
populous nation on the peninsula were to be- 
come hostile to Saudi Arabia, the balance of 
power in the region would shift drastically. As it 
is, North Yemen serves as a buffer state between 
Saudi Arabia and radical South: Yemen, 
Historically, clans more than nation-states 
have claimed the allegiance of Yements. In re- 
cent years ideological differences caused repeat- 
ed skirmishes. In 1979, as in 1972, conflicts 
, became small wars. Following each, the Yemens 
\_ resolved—at least in principle—to unite. 
\ Parudoxically, the Soviets have had advisers 
*s | on both sides, but it appears that those in North 
. \, Yemen went “on vacation” during the most re- 
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20th century, reflected, still finds itself ata 
crossroads for wealth originating elsewhere, 


ELL OFF THE BEATEN TRACK of 
frontline reinforcements, we stopped 
the pickup at a skeletal monument to 
Yemen's past glories. Rains. gushing 
down the wadi long ago washed away most 
of the earthen dam; once it had stretched 
2,000 feet across the Wadi Dhana, its sluice 
gates diverting floodwaters to 4,000 acres of 
farmland (page 259). 

How many backs had strained to lift the 
gates’ five-hundrecd-pound stone blocks into 
place? In the script of the Himyarites—a 
pre-Islamic people—a toppled stela told of a 
partial rebuilding-in the fifth century A.D. 
Repairs were undertaken, it said, by “twen- 
tythousand men, 14,600 camels, and 12,000 
pairs of donkeys.” 

Marib was the capital of the land of Saba, 
the Biblical Sheba. It queen, the Koran 
says, ruled from “a magnificent throne.” 
The Old Testament says she visited King 
Solomon in Jerusalem (about 950 B.c_, be- 
fore the dam was built) “with a verv great 
train, with camels that bare spices, and very 
much cold, and precious stones,” 

Both descriptions fit the wealth of ancient 
Marib, as do the ruins of its huge temple. 
Eight thick columns remain of a huge por- 
tico that led to an elliptic enclosure. I 
stepped off 100 paces from one side of the 
arena to the remnants of wall on the other 
side—a sizable and costly house of worship. 

A decline in the incense trade and sixth- 
century invasions by Abyssinians and Per- 
sians led to a crumbling of those early 
Yemeni kingdoms. But today North Vemen 
remains a country where the nearly un- 
changed past les only a hillock or ravine 
away fram the present. A short distance 
from the temple we stopped again at a Bed- 
ouin tent surrounded by bleating goats and 
dour camels, “The home of my cousin,” 
explained Saud. 

The camels were for producing milk, not 
for transport, he pointed out. [nside the tent 
the cousin motioned us to recline on rugs ani 
lean against thick cushions. Young women 
in tong black dresses, veilecdl to their dark 
and luminous eves, served us tea spiced 
with clove and cardamom. From one of the 
tent poles our host hung his Soviet-macle 
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Ralashnikov AK-4+7 assault rifle, a popular 
weapon In many Third World countries. At 
is Waist was the ornate born handle of 

the traditional dagger with a 


boomerang-shaped blade (page 254) 


From the top of his oorse wound turban 
to the bem of his skirtlike funta, the host 
looked every inch the hawk-taced desert no 


| 
Pee 


living on dates and vorwurt, one would 
think, leacling his family from oasis lo green- 
fringed oasis. Infact, he wasa trucker, hatwl- 
ing woods from Saudi Arabia to Yemen 


Like hice One in three Ven Ch men, he has 





Worked at intervals tn that oil-rich neigh 
Ing country, earning money to send home 
and to buy his cherished pickup 

‘Life is better now than before we worked 
in Saudi Arabia,” he said, “Today we have 
money to buy more food, tea, and fat.” That 





plant, ubiquitous in Yemen, is chewed for 
the stimulant alkaloids tn its leaves 
Remittances from expatriate workers are 
the cornerstone of North Yemen's econom’ 
Che country’s import bill was 834 million 
dollarsin 1978, and exports, principally cot 


ton, coffee 


and hides and skins, offset jess 





than one percent of that, The difference 1 
made up by the more than one billion dollars 
stnt into the country by Vemenis working 
abroad, mostolthemin Saudi Arabia. More 
Yemenis may live in Jidda than in Sana 
Saudi Arabia's boom 
ondary explosion of activity in North Ve 
men. Construction activity doubled shortly 
after the oil price increases of 1974, and con- 
Oinues to climb: So coes inflation, at the rate 
of 40 percent annually, by some accounts 
Land prices in Sana soared from 536,000 an 





as triggered a sec- 


acre in 1972 to roughly $500,000 in 197 





The money flow brings new comforts to the 
lives of the North Yemeni people, still 
among the world's poorest. “We buy mil 
for erinding grain now, instead of using a 
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stone,” said a woman living near the south- 
ern border 

Jon Mandaville, residen 
American Institute for Yemeni Studies and 
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Oressive. “it seems to have all happened in 
without the ol 


which mM kes it cas) LOT qther Counties 1D 





Ine st Nve Veairs—ani 


- 
a 
ys 
a i 
. 





| 1 
Mppiit stini- 


National obsession with kat, a 
ulgnt, moycornésume as much as four hour 
a doy anda third of a fomily’s income 
Bouwsht ot market (above), the fresh green 
lewves ore chewed in company (left) with 
witter pipes anid conversation 

Sic a diy ss supply of khatmay cost $25, 
Yemen farmers cultivate (tf rather than 
such crops as coffee, once widely grown 
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the peninsula,” he told me. “The side roads 
may be bad but they were built by the people 
themselves with remittance money.” 

Before the recent fighting, this country 
ranked as one of the least known corners of 
the world, a South Dakota-size secret hid- 
den behind jagged mountains and deep-cut 
ravines. Unlike the blast-furnace heat 
swteping over sandy wastes in much of the 
peninsula, temperatures in the lofty mterior 
remain moderate vear round. To the west, 
the mountains drop abruptly to a flat plain 
called the Tihamah, and the sweltering 
humidity of the Red Sea coastline 

Behind these bastions of height and heat 
dwell perhaps six million people. On the 
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Walk-up banking with service in Yemeni 
and Saudi rivais and U.S. dollars—even 
traveler's checks—occupies money chaong- 
érs in Sano fabove). Like most Yemeni 
men, cach comes armed witha jambivva, a 
curved dagger, cinched bya woisthand 

At Hodeida, whose port was built by the 
Soviel Union, Ashennien (facing pape) 
atrimne the day's catch, mainly barracuda, 
for local sale. Pish from the Red Seo offer 
some potential for reducing North re- 
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Arabian Peninsula only Saudi Arabia rivals 
North Yemen in population. Short of stat- 
ure, long on Independence, the Yemenis 
have been dominated but never subjugated 
The (tteman Turks, who occupied North 
Yemen off and on from the 16th century un- 
tl LOUS, settled for mere containment of the 
many tribes and nominal sovererenty. 

Inatown tn the Tihamah named Zahid— 
once a center of Turkish military oper- 
ations—an old man approached as | was 
having teat a streetside table, His face was 
broader, his frame larger than those of the 
fine-featured Yemenis. He admitted that he 
once hac been a Turkish soldier, but would 
talk of it no further 

Was it true, I asked, that Yemen was 
known as the “graveyard af Turks, because 
over the centuries thousancs of Ottoman oc- 
cupters lost their lives here? 

“Let them lie,” he said softly, 

Wot even the Yemeni Iéiamic leacters, 
called’ Imams, coulc win the total support of 
northern tribes, whose first allegiance lay 
with the local sheikh. From 1904 until 1962, 
Imam Yahya and later his son Ahmad held a 
tenuous rulership over North Yemen by 
military might, by holding a5 hostages the 
sons of sheikhs, and by isolating the country 
from the outside world 








HAT HALF-CENTURY stutter-step in 

time left North Yemen with a dual legacy 

of charm and misery. Modern architec- 

ture has not vet replaced the multi- 
stoned, stone and mud-brick buildings, 
decorated with stained-glass windows and 
whitewashed plaster, But neither has mod- 
ern plumbing replaced the primitive toilets 
that simply drain outside most Yemeni 
houses. “Cholera broke out in Taizz in Sep- 
tember of 1978, and we found raw sewage 
seeping into several drinking wells,” I was 
told by a2 Peace Corps nurse. 

The capital city of Sana is a labyrinth of 
twisted narrow streets, now choked with 
dust raised by automobiles, Ineven narrow- 
er alleys of the old sug I bartered for sandal- 
wood and ambergris amid such other exotic 
scents as fenugreek and cumin, stepping 
around a begear with a monstrous foot—a 
victim of mosquito-borne ¢lephantiasis. 

Poor health services are a partial carry- 
over from the days of the Imams. In the 
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receive grants and assistance from our Arab 
brothers and other foreign sources," 

The Russians have provided military 
equipment, and the Saudis have funded the 
construction of schools, hospitals, and wa- 
ter systems, often faster than the facilities 
can be staffed. 

(Chinese in conical hats were repairing the 
road to the Red Sea port of Hodeida when I 
made the 4'/,-hour drive from Sana. The 
four-berth port is being expanded by two 
berths, with help from the World Bank. 

Photographer Steve Raymer and I 
climbed on a giant crane fora better view of 
the port. An army officer spied Steve aiming 
his camera and began heaving planks at him 
in anger. Such are the tensions of the Middle 
East, where it 1s feared that a photograph 
may guide enemy bombers. 

Three-fourths of North Yemen's vast im- 
perts come into Hodeida and its neighbor, 
Kas Kathib, Not surprisingly, most imports 





are foodstuffs such as cereals and sugar. 
“Everyone comes back from Saudi Arabia 
as an owner of atruck or asa businessman,” 
said Capt. Abdulla Ragab, director of Ras 
Kathib. “Nobocy comes back a farmer." 
Some people who work in cities, however, 
ro home to their villages on weekends. One 
Friday, the Muslim holy day, I drove to the 
village of Al Ribs with one of its native sons, 
Deputy Foreign Minister [brahim Alkibsi. 
No women were visible, in keeping with 
Muslim tradition, but I shall always 
remember their unseen presence by the 
feast laid out on a table only inches high. 
Before us were bowls of rice, potatoes, 
boiled lamb, and masiwuf—stew of lentils, 
buttermilk, onion, garlic, and barley, We 
tore strips from flat bread and dipped them 
into a frothy gruel called medtid, made of 
yorurt, butter, fat, and green onions, Also 
an unforgettable crepelike delicacy soaked 
with honey, Yemenis call it bref saftn—zirl 


Not Solomon's wisdom nor the riches he shutred with the Queen of Sheba could save 
her kingdom from eventual ruin. Pillars of a Saboean moon-god temple near Marib 
loom beyond a broken slob (left). In the inscription, fathers petition for divine protec- 
tion of their sons, contemporaries of Jesus. Remnants of the great dam nearby include 
a huge sluice gote (above). For more than a thousand years until the sixth century 
AD. the dam stretched some 2,000 feet to divert floodwitters-to irnigote 4,000 ucres, 


on a plate—for its extreme sweetness: 

Nationwide, malnutrition temaing a 
problem, although there are few empty 
stomachs. The poor live on a diet heavy in 
bread, and much of the vitamin content in 
them few vegetables ls lost by overboiling. 

After the meal at Al Ribs several men re- 
tired to a long mafraj—a room for relax- 
ation, lined with cushions—for-a kat chew 
(pages 252-3). The room gradually filled 
with some two dozen men, Quiet conversa- 
tion mingled with the rustle of branches. 
The tencderest kat leaves were pinched! off 
and popped into mouths, to be chewed and 
sucked for hours. “Many foreigners come to 
Yemen and say kat is a great evil,” said a 
Yemeni seated next tome. “But ifdone with 
restraint, it isa harmless social activity,” 

Drug specialists havedescribed the plant 
as a mild stimulant, comparable to several 
cups of coffee. Users claim that it induces:a 
measant euphoria, with no more serious side 
effects than insomnia and temporary loss of 
appetite. But aday'ssupply can cost $25; top 
kat brings 350 to 875 a bunch. The contra- 
diction of a poor country spending a high 
proportion of family income on o drug 
makes kat a national issue, 

“I would like to see it disappear from 
North Yemen,” said the deputy foreign min- 
ister, who did not participate in the Al] Ribs 
chew, “It is a waste of time and money. But 
before we remove it, we must first come up 
with alternative forms of recreation, and an 
alternative cash crop for farmers.” 

The plant can grow in poor soil, requires 
litte water, and can be harvested frequent- 
lv. Near Kawkaban northwest of Sana one 
dav a smiling farmer pulled from his pocket 
a roll of bills that could choke a bullock. “I 
sold 20 bunches today and made? ,000 rivals 
[about $445]," he told me proudly. 


ONTRASTING with the quiet munch- 
ingin the mafraj was araucous wedding 
celebration | attended. Like American 
frontiersmen, villagers occasionally 

fired their AK-47's in excitement. TI took a 


turn firing at a tree on an opposite hill, little 
knowing that before long | would meet up 
with the other end of the gun, 

Thad heard that banditry was not uncom- 
mon on the road to the northern city of 
Sadah, but had driven it twice before with- 
out mishap. With Jon Mandavyille I heacled 
north again, Two hundred kilometers from 
sana on an open stretch of highway, a gray 
pickup ahead of us suddenly turned sicde- 
ways and stopped. Two of the three young 
men inside jumped out and leveled the fa- 
miliar AK-47's at us. 

Kat bulged out their cheeks and formed a 
green slime around their lips. They wanted 
our car, a rugged new four-wheel-drive ve- 
hicle, but we refused to pet out. We had 
passed a village three kilometers back, and 
the loud report of a Kalashnikov can be 
heard froma great distance. Clearly con- 
fused by our stubbornness, they grabbed for 
a cooler of food from the rear seat, but Jon 
held onto it, while protesting in Arabic: 
“Who are your These things belong to us.” 

The driver of their pickup, older and 
more experienced, reached in, pocketed our 
keys, and silenced Jon's protests with a jab 
from the butt of his gun. Still in our car, we 
watched helplessly as they took luggage, 
camera bags, and food, and drove away. 

The next Yemeni motorist stopped and 
wired the inition, and we drove to the near- 
est settlement. Outraged villagers grabbed 
weapons, and we set off in pursuit of the 
bandits ina pickup posse. Law enforcement 
in the far north is in the hands of sheikhs and 
their men. The chase ended with the pre- 
dictahility of a Wild West scenario—at the 
border between Ammar and Sufyan tribes. 

The Joss of one item taken with my bag- 
gape caused me to cancel my next visit. At 
the emotional request of Jews living in 
Ghuraz, near Sadah, I had promised during 
my first tour of Yemen to bring them a To- 
rah—the Jewish scripture, T had not the 
heart to tell the villagers that their holy 
book, after a journey halfway around the 
world, had (Continued on page 264) 





immemorial chores, such as gothering firewood, occupy children at Marth, Built 
atop the ruins of an earlier Morib—the capital of the Sabaean hingdom—today's 
neuriy deserted town les at theend ofan unpaved road. One salientofthe 1979 South 
Yemeni attack dissipated only about 40 kilometers away. 
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of slopes, and irrigation help produce cereal crops such as corn and sorghum. 





Burger outpost of Sana serves a mainty Western clientele, but a modem chicken 
operation (right) outside the capital adds proveen to the diet of Yernenis, Develop- 
ment of both agriculture and industry must be accelerated for long-term economic 
health. Were tt not for the remittances sent home by workers in Saudi Arabia, North 
Yemen's imbalonce of payments would be catastrophic 
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been lost only 25 miles from their home And unto you, peace,” several responded 
By one seems to know how many Jews lasked what matters the council was con- 
‘ein wart h Yemen, one ofthe found- sidering. “We need more water wells,” said 
ing countries of the Arab League. Those in aspokesman. “But drilling is expensive 
Ghuraz numbered fewer than itty, I esti lesting the waters of national allegiance, 
mated, but they spoke of larger ETOups "At Dasked if they would accept money for the 








Hajar, some five hours from here,”: asil- wells from the government in Sana. Several 
versmith, “are many more.” nodded, then the village jokester spoke up: 
Government policy toward Yerneni Jews “We would accept money from Israel if they 








appears to be liberal. Pormer leader wouid offer it.” [he council roared, 
[brahim al-Hamel appealed to those who 
migrated to israel to return with their skills ATER is not the major problem stand- 
The present government has given approval ing in the way of higher Yemeni food 
for American Jews to ship religious books S production. Ordinarily North Yemen 
where they. are needed in North Yemen enjovs more rainfall than the rest of 
Theonly unotficial referencetolsraelthat the peninsula. More than 7 percent of the 
[ heard was atlighthearted one. While walk- land is under cultivation, compared with 


ing iheitigh Dima}, also near Sadah, one less than one percent in South Yemen and 
late afternoon, I chanced upon a village ‘Saudi Arabia. “Twenty years ago the coun- 
council meeting. “As-salaantu alayvrum— try was self-sufficient,” Dr. Nasser Aulaqi, 
Peace be with you,” [ sad in the tradi a Liniversity of Sana gericultural economist, 
tional greeting. “Wa-aloyeumn s-salaam— told me. “By 1990 we will be importing 
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Yemenis farther south adhere to the Sunni 
branch. The push and shove of modem geo- 
politics atemizes even more the lovalties of 


a people who are strangers to unity. 


North Femen 


800,000 tons of wheat. Many of our farmers 
leave for Saudi Arabia; for those who re- 
main, inflation makes labor here so expen- 
sive that most farming is unprofitable.” 

Coffee, once Vemen's major export, 
made the Red Sea port of Al Mukha so pros- 
perous that the drink became known as mo- 
cha. But both the port and the production of 
“Arabian wine” have fallen into decline. 

"Coffee trees must be pruned and replant- 
ed to keep up production, an Egyptian 
United Nations horticulturist told me. “Tt 
is easier to make money growing kat.” 


TEAR SANA I visited a training program 
in poultry production, starter’ by the 
Linited States Agency for International 
Development (AiD)), A lew milesaway J 
saw 22,000 broilers packed feather to feath- 
erin along shed at the Omeri Poultry Farm, 
most modern in North Yemen (page 255) 
“They're going to market in three days,” 
said Mohamed Omeri, one of six brothers in 
the 3.3-milhon-dollar operation. 

Some time later I found myself in a jeep 
with fifty pullets bound for a much smaller 
operation in Taizz—the hen houses of a lep- 
rosarium called the City of Light 

south Yemen forces were pushing toward 
the Sana- Taizz readin the border war as the 
jeep tip-tired around the hairpin curves. 
The better-trained, better-equipped south- 
ern forces might have taken the mountain- 
nestled city of Taizz, but that would have 
leftthem too far south of strategically impor- 
tant Sumarah Pass, Instead they struck far- 
ther north, traveling Hat wadis toward the 
towns of [bb and Dhamar, but reached nei- 
ther before the cease-fire took effect. 

Outside [bb we picked up a hitchhiker 
and asked if there was fighting neardv. 
“Yes, back there,” he said, and disconcert- 
ingly pointed in the direction from which we 
had just come 

“Does it worry the people here?” L asked 

“Wo.” He shrugged. “They are just 
fighting," 

His resignation, bred in centuries of con- 
thict, was borne outin bb. Nostreameof ret- 
ugees flowed northward. Smiling shoppers 
jammed the sug, parting at one point as 
truckloads of armed and singing gadu- 
ityyiin—tribesmen—headed for the front. 

With far less nonchalance I approached 
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the City of Light leprosarium operated by 
the Missionaries of Charity. Peace Corps 
volunteer Pamela Pine, in charge of ege pro- 
duction at the colony, reassured me that the 
widely feared affliction now known as Han- 
aen's disease is not easily transmitted, usual- 
ly requiring prolonged personal contact. 

Despite its damage to bene and tissue, the 
disease can be arrested, 2s it has been with 
most af the four hundred patients here. 

i was greeted by ravaged but smiiing 
faces, and salutes from nubbined fingers. 
Had; Hamu, once a merchant seaman, 
patted the bed beside him in invitation to sit 
and chat, but ] remained standing, 

How did he feel about living here? 

“Tomaam, tamiium—good, good,” he re- 
sponded enthusiustically. “The food is good, 
and I teach in the colony school. 

“Tt is better to be among others with the 
disease,” he added, looking at me without 
reproof. “When you ask someone to sit on 
the bed with you, they will doso." 

Whole families move to the City of Light. 
Some families develop there, as residents 
meet and marry. 

In Yemen the family is the single strongest 
unit, a close-knit galaxy usually revolving 
around the eldest male. 

Slightly more than 97 percent of Vemeni 
women are literate, compared to 74 per- 
cent of the men. Girls: marry young, 5 per- 
cent between the ages of Wand 14,and more 
than half by 19, 

A few break the mold, Sumaya Raja's 
parents sent her to the U.S. for education, 
and she returned with an independence as 
unveiled as her face. “T would marry the 
right Yemeni man, but my career i more 
important,” said the 25-year-old teacher 
and sometime television announcer, one 
hand patting down black curls. “I want to be 
able to show ¥emeni women that there are 
possibilities other than getting married and 
bearing a number of children,” 

“We do not hear as much opposition to 
women working these days us we once did,” 
1 was told by Prime Minister Abdul Aziz 


Abdul Ghani. Armed guards lounged just 
outside his office during the interview. The 
mild-mannered executive has remained at 
his official post through two changes of guv- 
trmment by assassinations. 

“Yemen is looking more into the future 
now,” he said. “Some fifty years ago the gov- 
ernment objected to Gramaphones, saving 
such frivolity conflicted with religion, Now 
most Vemenis want television.” 

l remembered a night spent in a village 
near Marib, at the house of al-Sharif Saud 
Hassan Mohtam, As darkness fell, we re- 
tired to the mafraj), where Saud lighted a gas 
lantern and leaned against the cushions. His 
two young children clambered contentedly 
around his knees, His wife, Johara, brought 
wheels of bread and bowls of Aeil—beans 
and chilis—to dip it in. With the comforts 
that money from Saudi Arabia now 
hrought, T asked, what more did he wish? 

He reflected. “Electricity,” he said. 
“Schools, hospitals, and larger houses.” 

His rifle leaned against the wall. I noticed 
that he did not add “peace” to his list, With 
conflict $0 Common among generations of 
Yemenis, perhaps it has become an accepted 
part of life. Peace pacts and agreements to 
unity have now been signed by both Ye- 
mens, but their permanence would be con- 
trary to the area’s recent history. 


SLEPT THAT NIGHT on the roof of 

the mud house, under bright stars and 

a three-quarter moon, About midnight, 

a Kalashnikov AK-+7 boomed several 
times outside the village, jarring me awake, 
Before too long I drifted back to-sleep, then 
wwoke toa dawn of crowing roosters. Rising 
to my knees, [looked down from the tooth- 
edged parapet on a timeless, tranquil scene 
of scurrying goats and of women carrving 
water from a village well. 

That rooftop night and the morning that 
followed came-to symbolize for me the histo- 
ry of this forgottenland. Yemen has lived for 
centuries in the dafkness of conflict. It is 
long overdue for a dawn of peace. | 


The next generation of Yermenis will need the virtues of their forefathers: pride, 
toughness, self-reliance, and good humer, The strains of modernization and trying to 
settle differences with South Yemen will be great. For all its history, beauty, and tra- 
dition, the ultimate resource of Yernen is tts children: 


Nationa! Geographic. August [979 








of the Prairie Dog 


By TIM W. CLARK 


ORPANTHEET OF GOLy, an DATE ON EeSTT 


Photographs by PATRICIA CAULFIELD 





NAPPING TO ATTENTION, ‘the 
— praine dog froze and scanned the 
horizon. A small dot in the sky grew 
rapidly larger. Other prairie dogs 
rose in alertness to the oncoming intruder. 

Watching through binoculars, I saw a 
golden eagle, flving about ten feet off the 
ground. It bore down swiftly on the burrow- 
pocked earth of the dog town. The first ani- 
mal barked a warning, Asif orchestrated by 
some unseen maestro, hundreds of prairie 
dogs vanished amid a chattering chorus of 
barks, diving to safety in their network of 
burrows, Failing to snatch a fat prairie dog 
for breakfast, the eagle flew on, perhaps to 
find an easier meal. 

That spring morning in the Thunder Ba- 
sin of eastern Wyoming, [ saw at work the 
complex social behavior of the black-tailed 
prairie dog-—behavior that culminates 
acons of accommodation to an open-prairie 
environment. 

Two centuries earlier my glance might 
have encompassed thousands of prairie dog 
burrows with their teeming populations. Of 
the bison, elk, and pronghorn that shared 
the golden grasslands, instead of today’s rel- 
ic herds, I could have counted myriads. 

Now let us go back only one hundred 
years. The cattleman and wheat farmer 


were arriving. In their view the earth- 
turning prairie dog in its untold millions 
threatened crops and livestock. The dough- 
ty litde rodent was a pest to be destroyed. 

The record of the extermination efforts 
that ensued ts appalling: Poisoning, drown- 
ing, shooting, and other methods of eradica- 
tion pushed the prairie dog to the edge of 
oblivion, As this century draws to a close, 
only diminished populations remain; two of 
the five species are on the U. 5, Department 
af the Interior endangered list. 

For 13 years I have been studying prairie 
(logs, my travels taking me to all 12 states 
where they occur (map, page 273). With 
support from the National Geographic Saci- 
ety, [ have worked extensively in Wyoming 
on the two most numerous species, the 
blacktails and whitetails. 

Scientists coined the Greek word Cyn- 
omtyvs, Meaning “mouse dog —no doubt in- 
spired by the barking noise these squirreis 
made. A“wild dog of the prairie” (as the bill 
of lading called it) was sent to Thomas Jef- 
ferson in 1805 by Lewis and Clark from the 
newly acquired Louisiana Purchase. 

Lewis and Clark’s “Prairy Dog,” now 
known as the black-tailed prairie dog 
(Cynomys (udevicianus), occurs over most 
of the Great Plains. Like the closely related 


Flying mud erupts over a juvenile prairie dog, as an adult repairs a burrow damaged 
by rain. Highly greporious, prairie dogs have evolved a complex social order and 

dwell in large communities. Though targets of massive extermination drives by farmers 
and ronchers, they survive in reduced numbers over much of their original range. 
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Scanning the terrain around tts siu- 
baled home, a Utah whitetatl stomds ono 
burrow (left). Of the four species occurring 
inthe United States, only the Utah prairie 
dog if endangered, numbering perhops 
a Oo Pri ifecteel bry fe cera (ov : white to 1 
plague farmer Sheldon Olds (above). Pre- 
cows origation water often drains into 
burrowa, da problem throughout the prairie 


doe habitat (below) 
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Despite an oir-raid-warning system, prairie dogs — {ike this victim —are 


Vexican prairie dog(t. mexicans), ib has a 





black-tippeci tail. Three other species hive 
whitetail (C. few 
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ancl tsunnm- 
son si. gmnrmpani |. 


This rocent « bike 6 tect to 2 senes of bur 


them. finds refuge 
there to its 
n the case of the whitetail. hi 


row bomes. It sleens in 
from predators, gives birth 
young, and, 
bernates there as much as half the year 
With the warming davs of spring, the 
Gren Plains explode inte life, Prairie dogs 
Start to breed near’, all Achulis are prec cu- 
Hed with mating between late February and 
mid-April, dependme on location 





Spire Lalls ai that time of vear. a prairie 
clog town hums with “conversation.” How 
often hawe | stood stock-shill, sorting oul 


high-pitched snarls and chuckles from the 





tooth chattering and the barking that helped 
give the prairie dog ils name 

In the 1960s Dr. tseorge Waring tran- 
scribed prairie dog sounds to a visual pic- 
ture, called a sound spectrogram. The 
blacktail, he concluded, has nine calls, the 
whitetail six, and Gunnison’s eizht. Noting 
the precise situation in which a-call is made, 
scientists hypothesize about the function of 
a threat, a drstress call, an alert 
[In rugged terrain and moaning wind, 


each 


Warning noises may go undetected. T once 
walked over a hillerest near Pawnee Nation- 
al Grassland, Colorado, and surprised a 
black-tailed prairie dog munching greenery. 
Theanimal, startled to find me between him 
and his burrow, froze and pressed as flat as 
possible against the ground, bts brown fur 
blending with Lhe terrain 


Wolrendal Geegrapiic, August Oya 
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sometimes picked off by hawks. 


Tedged closer, slowly squatted beside the 
little guy, and reached out and stroked him 
lighth:. That did it! Like a furry rocket, he 
took off in a cloud of dust and flying pebbles, 
circling me as he raced to shelter. 

That wasthe only time I've ever touched a 
praine dog in the wild. 


Plaving Follow-the-Leader 


Last Mav, at Wind Cave National Park, 
south Dakota, | shared with a vacationing 
family the antics of blacktails. 

“They're copycats!” the voung daughter 
said dehghtedly. Each time a feeding praine 
dog sat up and peered around, nearby prai- 
rie dogs were inclined to do likewise. 

[ explained that prairie dogs commu- 
nicate with postures as well as sounds, 
that the  sitting-up-and-loocking-around 


The Hard Life of the Prairie Dog 


behavior probably signaled, “Pay attention, 
something may be up!” 

Everybody laughed at one bit of behav- 
jor. It’s called the “jump-yip" display and 
seems to signal an all clear from danger. One 
prairie cog leaped into the air, throwing his 
forelimbs up and his head way back. At the 
same time he emitted a call best described as 
a wheezing, whistling vip. Contagious as a 
yawn, this behavior swept through the town 
and dozens of the little animals began to leap 
ancl vip. 

As we watched, two prairie dogs came to- 
gether, touched noses, opened mouths, and 
turned heads sideways, touching their inci- 
sor teeth. Scientists interpret this “kissing,” 
a9 it’s called, as a gesture of recognition and 
identification, notof courtship. 

Among whitetails, social contacts such as 
kissing are rarer, and these species have sel- 
dom been seen engaging in the mutual 
grooming or cooperative burrow construc- 
tion characteristic of blacktails. 

There are other differences. Ina blacktail 
town, tunnels tink about a tenth of the bur- 
rows (page 277). Whitetails mterconnect 
only a small number of their holes. 

Prairie dog towns are divided into distinct 
ntighhberhoods. Dr. John King, mow at 
Michigan State University, found blacktails 
organized into cotene units of from two to a 
couple of dozen members, who may occupy 
an area from afew square vards to more than 
anacre. If members of one coterie move out- 
side their own area, those of adjacent cote- 
ries challenge the intruders with-a threat, a 
chase, or a fight. Recent studies indicate 
that whitetails share these characteristics. 

Each spring, black-tailed praine dogs 
produce a single litter of about five. The 
pups of both blacktails and whitetails stay in 
the burrow for four to five weeks before 
coming above ground. Veuully by late May 
a blacktail town is bustling with activity as 
hordes of youngsters make their debut in the 
open air. In whitetails this emergence usual- 
ly takes place a few weeks later. By the end 
of June the voung of both species are up and 
plavfiully active, rolling off their mounds, 
shoving and sham biting each other. 

By the time young prairie dogs can climb 
unaided out of the burrows, they are already 
programmed with many of the behavior pat- 
terns they (Continued on page 280) 
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On the lookout, L tan wititetoits stand 
ofert hy their doorstep. fhe reddish an- 
mol wos dved by researchers at Utah 
stife: Criversity to study poputation 
density. Society among Glacktatils ts 
ll organized. Distinct netehber- 
hows, or wards, divide the town, and 
ire subdivided into coteries. The cote 
ries are defined by rough bowndaries 
that the animals defer, Some re- 
searchers now credit whitetails with 
simular social patterns. 
Conimunication is crucial fo prairte 
dog survival An animal spotting a 
predator gives a warning cry, which m- 
shanthy sends ail others scurrying tot 
burrows. in all-clear call later an- 
nounces that danger has passed 
Seching to escape water poured into 
its burrow, a Utah prainte dog is snared 
for relocation (right), Efforts to trans 
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In mock comint, fbvo black-tatled pups square off 
for rough-anid-tumble play (below). Pampered oy 
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Comite al fran pase 275) Will need to 
survive. Watching a new whitetail litter at 
the Hutton Lake National Wildlife Refuge 
near Laramie, Wyoming, | noticed that ev- 
ervthing passing overhead—from harmless 
horned larks to preving hawks—sent the 
pups diving into their burrows, Little brown 
yo-yus, popping up and down, up and 
down, they apparently inherit sensitivity to 
things zooming overhead but soon learn 
what ls harmful and what isn’t. 

By late summer, among blacktails and 
whitetails alike, you can hardly tell voung of 
the year from adults: Among both age- 
groups the major activity seems to be eating; 
the animals must store fat to tide them over 
the winter. Their diet is mostly grasses and 
leafy weeds, and they must consume great 
quantities, Hachanimal, itisestimated, eat= 
more than twice sown weight cach month 

Come late October, all whitetails—resi- 
dents chiefly of higher elevations with long- 
er winters—are Snugeed down in their 
rross-lined underground nests for a long 
winter sleep, The plains-dwelling black- 
tails don't hibernate; they undergo a mild 
torpor fora few days at atime during periods 


An outfoxed coyote noses around an escape burrow, while a lone 


of harshest weather. Almost always, how- 
ever, some mdiviuais are active 

A doztown in summer presents a pageant 
of prairie life, One dawn twosummerns aco | 
was Watching blacktails at Wind Cave Na- 
tional Park. Fresh piles of dirt told me that a 
marauding badger hac been active over- 
might. A solitary coyote wandered by—the 
prairie dogs eveing him closely. A couple of 
cottontails anda jackrabbit took cover in 
abandoned blacktail holes. The town was 
alive with birds—killdeers, prairie horned 
larks, meadowlarks, and plovers. Ferrugi- 
nows hawks, recd-latled hawks, and sparrow 
hawks few past. Now and then the sudden 
movements of bison and pronghorn startled 
nearby prairie clogs. 

Here in- protected terrain, | was savoring 
a scene reminiscent of (two hundred vears 
aro, When only Indians and a few mountain 
men could have witnessed it. 

Early explorers of the West knew the 
prairie dog well. The expedition accounts 
of Coronado (1540-42), Lowis-Joseph and 
Franco de la Veéerendrve (1742), Zebuton 
Pike (1806-07), and others mention prairie 
dogs. Lewis and Clark in 1404 reported that 





“this anamal appears here in infinite num- 
bers.” Toward the enc of the L9th century 
famed artist-naturalist Ernest Thompson 
Seton estimated a North American prairie 
dog population of five billion! Probably the 
largest town, in the Texas Panhandle, mea- 
sured 250 miles long and 100 miles wide. 

It is likely that the two most numerous 
grazers on the old-time Great Plaimns—prai- 
ne dogs and bison—benefited each other. 
Historian |. R. Mead noted that prairie dogs 
disappeared from parts of Kansas soon after 
the massive slaughter of the bison. Herds of 
the burly animals, he concluded, compacted 
soul and fostered growth of weedy forbs. 
Prairie dog burrowing, in turn, probably 
sped the recovery of aréas overgrazed by hi- 
son. Feasting on the broad-leaved weeds, 
prairie dogs made way for the regrowth of 
range grasses. 

With the hison gone, man‘soveruse of the 
pratnes for acriculture and livestock graz- 
Ing caused a prairie dog population explo- 
sian, The rodents came to be stigmatized as 
pests, competiters with catth and crops. 
The marnitude of eracication efforts, still 
going on, was incredible. In some vears 


prairie dog views him askance. 
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more than 125,000 men worked to poison 
as much as twenty million acres: The ex- 
terminators have resorted to poisoning, 
contagious diseases, dynamite, crowning, 
shooting, and gassing. As a result, since 
about L900, prairie dog numbers have been 
reduced by more than 90 percent! 


Flee for a Comer in the Sun 


Though all prairie dog species have sul- 
fered cataclysmic declines, the list of endan- 
fered species carries only two, the Utah 
whitetail and the Mexican blacktail, and the 
latter does nat occur naturally within the 
United States. A study by Dr. Don Collier, 
directecl by Dr. |. Juan Spillett of Vinh State 
University, produced alarming statistics: In 
six (decades the Utah whitetail population 
shrunk from an estimated 95,000 to 4,000, 
By 1972 only 37 dog towns were left. But 
since then, species numbers have risen. 

Stuching to learn if Utah prairie dogs 
compete with livestock for good range for- 
age, Coleman Crocker-Bedtord, one of Dr 
Spillett’s students, concluded that on up- 
land range sites competition is slight. In the 
lowlands. however, where praine dog calo- 
nies have been plowed under and planted in 
alfalfa, what animals remain may eat large 
amounts of the crop. 

Although our main concern has been for 
the Utah whitetad, the other species of pral- 
rie dors are so sadly reduced in some areas 
that their future may be ensured only as 
small relic populations on federal lands. 

li can't be dented that prairie dogs, espe- 
cially blacktails, cause some short-term eco- 
nomic losses in certain rangelands and 
agricultural areas, Less clear is the other 
half of the balance sheet—the numerous 
beneficial influences that prairie dogs exert 
on the grassland community. 

But the survival of a single species is not 
the only issue; more important is the overall 
health of the grasslands, I've watched bur- 
rowing owls hop in and out of nests in old 
praine dog burrows, Some say these little 
owls couldn't survive without access to the 
mammals’ abandoned homes, 

More and more, people are speaking out 
for a new ecological ethic, recognizing the 
right of all plants and animals to share our 
planet. Let's sawe a corner for the much 
abused praine clog ia 
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QOUMER IBRAHIM, a Tuareg noble, 

isdurhestitelow left). He has seated us 

on a palm-rib bed in the courtyard of 

his home in Talat, a village of the 

mountainous Air region in the south- 
central Sahara 

Under the star-blaring desert sky, 
Roumer—he © the healmaster of Tnlat'’s 
poimary achool—converses with my wie, 
Aubine, and me. Aswinging kerosene lamp 
casts its amber clow on our taces. We are 
talking about the Inadan. blacksmiths and 
artisans in Tuareg society. Here in the Air 
region of the Republic of Niger, as through- 
out the Tuareg world, the Inadan live as a 
subordinate caste-side by side with their 
nomadic overlords 

In the shadows a fourth person busies 
himself making tea. He lifts a metal teapot 
from the brazier (steel mesh from an old ra- 
dial tire) and pours the svrupy liquid inte 
glasses half-buried in the sand at our feet. 

This i Choumba, himselfa member of 
the Inadan. [tis his people's prerogative to 
make jewelry, saddles, came! bags, tools, 
utensils, and talismans—all the tangible ob- 
fects of beauty and utility that the princely 
Twarer use 

While Choumba serves us, his expression 
remains stow. Rowmer [brahim, gingerly 
Apping his tea, smiles at the blacksmith and 
makes teasing remarks, 

“Inadan are strange and ill-mannered, 
shabby and unkempt, never at ¢ase, always 
qut to get you, Tf one were standing here’ — 
Roumer pretends that Choumba is not 
there—"“especially if there was something to 
eat, OF some possession he wanted, he'd 
reach for it without a gram of shame, shifty 
eyed, scratching himself. The look of the 
nad [a male] is always shrewd, Hery with 
freed, never salt. 7 

Listening, Choumba laughs and mutters, 
“Tt's true—all true.” 





firror tmage trsifver, io i 2-inch figurine 
cont from melted coins reflects the intense 
pride ond panoply of Niger's veiled Tuareg 
nobles (left). fos creator, Satdi of Agudez, 
belongs to the Inadan—the artisan class 
within Tuareg society that crafts utensils 
anf art to eose and embellish the sere 
Sahara extatetice, 


7. 


ce 


eg > 
nf Lf eee Lr 
opt ea 


im ie” aL, gy 
nee = a 
L | =, a al nt ary i 


' oe Rear | F Fr - 1 5. @ F] 
“hy “4 Yi . S af Xpeie a aS - 5 F 
Pt ( L | 

7 2 oi : u aoe : 





= | 


; ‘ 
i 


hea ie 
= iigessl 


el 


Yet minutes earlier Roumer was calling 
the Inadan “my cousins. We are certainl, 
dependent on them. We joke and laugh with 
thern, haggle with them, Still, we remai 
apart, like goats and jackals. 

Though Tuareg-and Inadan are mutually 
indispensable, the bond between them 1s rife 
with paradox. In this rare symbiotic reta 
tionship-—a bizarre fabric of tensions and 
fealtvw—the Inadan, tn return for services, 
expect and receive gifts and Various indul 
cences from the Tuareg nobles. At times 
the Inadan behave toward their 
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patrons In eccentric and outrageous ways. 

4n E.nad generally asks no remuneration 
for the various day-to-day tasks he performs 
for the Tuareg, but costly or prolonged jobs 
are paid for. Inthisspecial working relation- 
ship, noble families give food and a share of 
their income (from caravan trade, harvests, 
and so forth) to their Inadan; the Inadan, in 
turn, furnish implements and utensils to the 
‘Tuareg, through more demanding 
cralts like silversmithing and saddle making 
contribute beauty to an otherwise austere 
cultural environment 





and 


National Gearraphic, Ameust F979 








Bul artisans are not slaves: Should an 
nad feel abused or undercompensated, he 
may shift allegiance to new patrons. Still, 
onide is no deterrent if groveling will exact 
extra mits. Craftsmen of sure skill, the Ina- 
dan yet sufter the stigma of lowly caste, 
which the Tuareg attribute to the Inadan’s 
obscure origins and reputed recourse to 
magic. While the children of nobles and 
those of craftsmen do not intermarry, Tua- 
reg social protocol depends heavily on Ina- 
dan in their accustomed roles of negotiator, 
messenger, aril go-between. 


Artisans of the Suhara 


Qut of goats* reach, the necessities of 
desert fife shade a Tuareg noble, selling 
goat cheese on @ lonely track, From the 
Sohora’s scrub and waste, Inagdon mer 
carve bows: lodles, and bets: wormen sew 
witer curmters from gootehins, Once art- 
aan fumilies were closely wssociated with 
Welty nminadic patrons who [ised by 
raiding and coravanniie, Now smocern 
ation wind drought hove froved Tusireg 
society, forcing some mun to seek work in 
hos od rier mines, oF as truckers. 
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In daily give-and-take in the Air, nobles 
frequently find themselves uncasy with the 
Inudan. This breeds a degree of aloofness: 
Nobles normally keep their distance from a 
blacksmith encampment. Yet Tuareg no- 
madic excursions usually stay within reach 

of those Inacdan who serve their needs. Only 
rarely do Inadan accompany the Tuareg on 
their wanderings 

Who are the Inadan? Legend describes 
them as “older than memory, proud as the 
crow, mischievous as the wind.” Some 
scholars say thev descend from Nubians, or 
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that their roots were among Middle East- 
ern blacksmiths. The Inadan themselves, 
though Muslim, claim to be sons of Our 
Lord David, possibly linking them to Jews 
of the central Sahara. Adding tothe riddle is 
their darker complexion, which sets them 
apart Trom the often honey-skinned Tuareg 
nobles, who are descendants of the Cauca- 
sian Berbers of North Africa. 

My wife, Aubine, who is French, and I 
first came upon the Inadan in 1974. Their 
intricate culture, litth known outside the 
Sahara, challenged our curiosity. With 
training in graphics and the arts—I as a pho- 
tographer, Aubine with a doctorate in art 
historx—we felt an instant bond to these 
craftsmen and artisans. 





Dainty as snowflokes—and olmost as 
vorted—tve-inch ornaments, here made 
of stone instead of the usual silver, adorn 
neckloces throughout the Air region. 

All Tuereg collect Inadan silverwork 
(facing page), harmmered or cast in the 
lost-wax process. Selling jewelry helped 
some families to buy food during the recent 
drought in the Sahel. 





On four annual visits to the Air, we have 
come to feel at home in that stark region. We 
have struggled along the dry riverbeds that 
stitch rolling dunes to black, sky-stabbing 
peaks. We have gossiped and drunk tea in 
the Inadan’s domed huts. These frugal 
homes, walled by palm-leaf mats which can 
be lifted to acimit the breeze, often cluster 
beside springs among scattered acacia trees. 


Feudal System Withstands Drought 


During the puntshing Sahel drought of 
1968-73, the people of the Air were hard hit, 
but they suffered less than the Tuareg in 
Mali," Still, | saw Tuareg nobles laying: 
brick in Agadez, chief city of the region, and 
found Inadan trying to set up businesses in 
faraway Niamey. 

The drought wiped out much of the Tua- 
reg wealth—herds of goats and camels, 
Many of the nomads are now poorer than 
their underlings, the sedentary Inadan and 
the slave-descended field hands. The Tua- 
reg nobles have fallen into a seminomagdlic 
life-style more similar to these neighbors. 
Recently the government of Niger helped 
the stricken Tuareg by importing live- 
stock—including hundreds of camels—for 
distribution among the nomads. This re- 
stored Tuareg pride and mobility—and also 
put Inadan shopkeepers back to work mak- 
ing saddles, camel bags, and other finery of 
Caravanning. 

Wetraveled, on one of our early Niger vis- 
its, to Abardokh, a village in the southern 
Air region. As we clrove northeast from Aga- 
dez, a faint breeze raised a golden haze 
around the rusty hills. Finally, like an ap- 
parition, Abardokh appeared, Here we 
hoped to hire a renowned craftsman 
named Ahoudan to guide us on a trek into 
the rugged Bagzane Mountains. 

“You'll be lucky to find him,” a friend had 
told us. “He has two homes and two wives, 
in Abardokh and Tabetot.” 

As we drove ap to Ahoudan's hut, chil- 
dren, chickens, and goats scurried away. 
From within came a loud burst of rock mu- 
sic. Hearing our vehicle, Ahoudan had 
turned up his portable cassette plaver 
nearly to the distortion level. His foreign 

"Victor Engicbert wrote of the Sahel disaster in 


“Drought Threatens the Tuaree Workd,” NATIONAL 
GEOOWAPHIC, April 1974. 


National Geographic, Aneust [979 
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visitors must know that he was “with it.” 

Groping into the dark interior, we were 
able to make out two eves and then the 
coffee-colored skin of aman with his black 
veil drawn away from the face. Like the 
Tuareg, Inadan men, not women, wear 
veils. The slim figure shook hands and of- 
fered Aubine and me a mat to sit on. In good 
French, Ahoudan introduced his local wife, 
who immediately left, but soon returned to 
cit inthe doorway, much asa disturbed but- 
terfly settles again. on a bloom. 


Origin of Ornarnents a Mystery 


Not displeased to have an audience, 
Ahoudan prepared for the day's work at the 
forge. Widely considered the best stone 
carver in the Air region, Ahoudan also is a 
respected silversmith. He would make an 
Avadez cross, he told us, most popular of the 
thirty ornaments resembling crosses that In- 
adan make (page 286). Why Tuareg favor 
this shape is obscure; it has been compared 
to the Egyptian ankh, a symbol of life. 

The artisan used his handmade tools— 
“nassed down from my father”"—with rever- 
ential respect: skin bellows, pincers, ham- 
mer, charcoal burner, earthen melting cup, 
and a bronze mold that splits into halves to 
remove the cross cast m silver. 

Furiously working the bellows, Ahoudan 
thrust the mold nearer to the embers and 
poured the molten silver from the cup he had 
been holding inthe fire. Quenching the mold 
in a sitzle of steam, he knocked the two 
halves apart. The cross within had formed 
imperiectly, 

“No mind,” said Ahoudan cheerily. “This 
isa commen occurrence. Silver doesn't al- 
ways solidify evenly,” 

“Arevyou sure it's gol silver?” Twas try- 
ing to get him off the hook. 

“Oh, ves, this silver comes from fine old 
European coms. Many blacksmiths buoy 
new coins at Kano—very poor quality. ButI 
only use good silver.” He was a bit miffed. 

Aubine and I watched him repeat the op- 
eration. The next cross. was even more 
flawed, Ahoudan put the half molds dawn, 
looking at us gravely 

“T should have known better." He smiled 
as he spoke. “We have an old proverb that 
savs ‘A blacksmith being watched never 
produces,” ” 
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Ahoudan agreed to be our guide, and the 
next morning we set out on foot for the Bag- 
zane, Each morning Ahoudan would carve 
a litthe cros¢ in soapstone and offer it to 
Aubine. But-he steadily complained that the 
arduous travel would injure his pack came! 
We were not stopping often enough to let the 
animal graze. 

“Why are vou s0 concerned about this 
camel?” Lfinally asked, 

Ahoudan stolidly plodded on, and I felt 
that he was considering quitting on the spot. 

Finally, he spoke: “Before the drought | 
always loaned out my camels—I had nine of 
them—to friends; back from a trip, they 
were fattened in green pastureland, With 
the dnoness and browning of the prass, my 
camels died one by one, | could not find 
enough work in the mountains. The nobles 
had no silver and no money to give me any 
business, no goats to exchange. I went beg- 
ging to the white man at Agacez. Now this 
one canvel is all I have left.” 

From that moment our friendship rip- 
ened. Our trip to the Bagzane was a delight. 

His reputation makes Ahoudan an excep- 
tion, but most Inadan would be hard put to 
subsist fram their handiwork alone. Their 
traditional roles in noble marriages and bap- 
tisms add to their incomes. [tis they who an- 
nounce the program of events Lo the invited 
guests, They serve the meals and provide 
most of the entertainment. At Tuareg mar- 
riages, only the Inadan may play the drum 
called the fendi; at baptisms, only they may 
bring the sacrificial sheep from the parents 
of the new father, 

For such services the craftsmen are we'll 
compensated. And woe betide the nobleman 
tempted to usurp the Inadan’s privileged 
position. Suppose a noble works at the forge 
himself, builds a saddle, or insults an elderly 
Enad. Inadan vengeance is swift through 
al barussa, a ritual of retaliation and 
harassment. 

Aubine and I had been visiting an en- 
campment along the Bedei, when Boucha, a 
Tuareg woman, provoked the craftsmen’s 
wrath by allowing her son, Rissa, 14, to 
overstep the accepted spheres of responsibil- 
itv. Taunted by Inadan youth for lacking a 
craitsman’s prowess, Rissa went to a forge 
and set himself to the task of jewelry mak- 
ing. In a little while he was abie to display 
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to his companions a creditable silver cross 

When Amud, an Inadan elder, heard of 
Rissa’s presumption, he convened a council 
and belittled the noblemen; “Are we not 
worthy of respect? Let us show the nobles 
what could happen i we acted like rascals, 
This calls for al barussa.” 

The council of men let outa yell. A group 
of women hoveringin the background rolled 
their tongues back and forth in their 
mouths, and tet lonse a high-pitched battle 
ery. As if the ground had opened, all the 
Inadan—council members, women, and by- 
standers—disappeared into their weather- 
beaten thatched huts. An ominous silence 
fell. Then, moments later; they swarmed 
out, eves filled with wildness, mumbling 
strange words in fenel, the secret language 
of the blacksmiths. 


Tuareg Camp “Attacked” 


Nien and women streaked their faces with 
ashes and put on old rags. Over their backs 
they placed worn mats and broken saddles: 
They ran howling, men with bellows in 
hand, women beating on tin cans, Flushing 
bleating goats and cackling chickens, they 
raced across the therm scrubland that sepa- 
rated Inadan and Tuareg encampments 

No one had warned Boucha. When the 
Inadan arrived, she was cooling millet por- 
ndee inside ber hut. The intraders seized 
her earthen cooking pot and smashecl it; one 
blacksmith struck her with his scabbard 
Boucha thought it was a sword and faint- 
ed—which so took the Inadan aback that 
they broke out laughing and left. The act 
WAS OVET 

More drastic results cansometimes attend 
an al barussa, until some adequate restitu- 
tion is made to the belittled Inacan;: hut the 
outburst usually has no more punch than a 
pillow fight. Today, with changing life pat- 
terns, the more educated vouths refrain 
from taking part, considering al barussa a 
chilclish regression 

Th ough fate has conferred on him inferior 
statu<, the Enad is not a humbled man. 
What helps bolster his self-esteem is his 
repuiation for casting spells. The Tuareg 
regaid with awe what thev believe to be 
the Inadan‘’s occult powers, called fesma 
and etiamia, which are thought to cause 
harm a: a kind of retribution whenever 


ArILSelany ¢ fhe Safer 


7 





With mock attacks, the Inadan ward off 
cary iruault to t heir person or ihredt to thetr 
celina. VWiinen, for inshonee, a noble at- 
tempted to make jewelry—an Indadan pre 

rogitive—the insulted artisans dressed in 
races and ran howling to the noble’s howse: 
this mun anne huomself with a bellows. To 
restore peace and goodwill, the noble pave 


gilts of sugar and tea 
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refused 


a craftsman is 


ALT request 

In Tabelot we learned of a recent instance 
of reprisal by tezma—and how’, in this case, 
it hoomeranged 

A group oat Tuareg camel riders nad sailed 
proudiv into the village. They showed their 
habitual haughty disdain for the townspeo- 
nle. Moussa, an Enad from the blacksmith 
camp, stepped up to one of the lordly no- 
mas and silicited a gift. “Please, bord! 
some tobacco, or tea, or sugar.” 

The Tuareg rudely rebuffed the crafts- 
man and turned his back 

Thalevening a shepherdess came into [a- 
belot, frantically seeking the camel rider 

‘Your eldest daughter, Kaisha, has been 
sick with a high fever since this afternoon 
Tonight she is screaming in ber dreams." 
The messenger broke into sobs 

The man, went looking for 


Wiouwssa and, finding him. took him bv the 


enraged, 


fQ() 





neck and demanded that he instantly lift the 
evil spell thal hac afflicted Raisha. Moussa 
remained <toic until the Tuareg drew his 
sword and slashed one of the smith’s fine 
camels and threatened to slit Noussa’s 
throat as well 

With great emotion, Moussa whined that 
he had cone nothing, but promised restored 
health to the nomarl's daughter. Next day 
Raisha’s fever disappeared, 





Some Spells Are Automatic 


The ettama spellis more cryptic: Whenan 
Enad sees an object he wants—or perhaps 
¥ Suspects its existence—but 1s too shy to 
ask tor it, the possessor of the coveted item 


falls sick. Black magic? 





oo 


Theimpish Enad claims he has no contral 
over such power—that it comes into action 
without his conscious willing. Lo avoid the 
effects of a spell, many Tuareg consider it 
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hetter to offer something to an Enad even 
before he makes a request 

Whatever the Inadan's mystic sway over 
their Tuareg overlords, the steadfast coexis- 
tence between them rides on day-to-day 
atfairs, A nighttime wedding, for example, 
is taking place 

We Watch the old Enad, Hada, stand al 
the doorway of a big hut, the black, wrin- 
kled turban coiled hastily around his head 
Waiting for action, a crowd of men and 
women stir about, their eves and teeth 
fleaming in the full moon's light. A voice 
booms from within the hut, 

“Tnadan, beware! Cover your eves with 
your tattered veils; you are among wealth 
men taneht. Be careful with what we give 
sharp blades will cut your 
hamdis. Cher glint will hurt your eves. Be 
eratetul, Inadan|” 


The hut conceals Tuaree nobles, 








tur 


whe 


Artivans of the Sahara 


worn, Becht braids a popular style for a noble'’s 


Ramadan, the MéM 


Sculptor of heat in the village of Talat, an Inadan 


daughter. Such skilled bequticians first wash the hatrin 
suds made from the leaves of a desert plant, then treatit 
with butter and shiny black sand. Fashionable tn cotf- 
lure and jewelry, girls (below) await the feast ending 


im sacred month of fuatine. 


have come to a river-boltom encampment to 
celebrate the marnage ofatfriend. Now they 
are offering ritualistic eitts to their. attendant 
[rat 
their services as silversmiths, messengers, 
altendants—but especially, tonight, as 
drum plavers, 

Through the hut door a handed offers a 
lazebo, a Tuareg sword. Hat 
shakes it, unsheaths it—and screams 





an asa reward, on this special day, for 





o takes it, 


‘Mieeereeecerva-ceeel! Is this dull thinga 
nite lwillask the women, forthe mencdo not 
accept it.” Lurning toward a group of Ina- 
dan women draped in indizo headcloths, 
Hada seeks their opinion 

“Tt could not slit the throat of a Kid goat,” 
the Women cry 1n wnisen 

Hada hant j 





5 back the sword, and receives 
another out of the sharlows. This one, too, is 
contemptuously rejected, A third weapon is 


olfered, this (Continucd on page 296) 





Challenged by scarcity, indadan con 
Mert i fri ate / Li OT VE stone 
obfects of beauty. Annual 
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Elaborate as a throne, a noble's 
come! saddle with fringed bags 
(Left) LS. spec waty i af the Inadan of 
Azel fabove), Working with home- 

made tools beside their palm-leaf 
cbs einsmien first come the 
fritmes from Aiiiathien< at far left 
Wow Abouloye cuts “silver” trim 
from 2 can dnd 2 scrap of car rad ia- 
tor, while Hamidan noils on conw- 
hide and dyed pootskin. Wives 
decorate leather strips with bright 
YORLenribroidery. A wome,r: (right) 
Hutches OLS WiLL co pPLntitive ane 
fhhiitde from anal and a bross Cor 


BT 
ride? Cosine 


Artizans of the Adhara 


(Continued from page 297) one obviously 
of excellent quality, At once the women roll 
their tongues and shriek with delight. 

Other gifts are offered, At last there are 
enough. Hada goes to adrum standing in the 
sand. He sounds aloud roll onthe taut skin, 
while around him the wormen sing. The 
wedding ceremony can continue. 


A Village at Play 


Seeking Inudan encampments, we poked 
into almost every corner of the Air. Fre- 
quently our coming provided.an occasion for 
festivity, even frivolity. 

At Aouderas, seemingly in response to our 
arrival, we were told that Inadan and field 
hands would convene from the country 
round about for an evening of merriment. 
Darkness fell, and the village emptied into 
the dry riverbed. The women, plaving hand 
drums, were ranked along one bank, while 
the men milled about. High-pitched singing 
picked uparhythm. The men drew near the 
women in twos and threes to dance, stamp- 
ing their feet with hands on hips, 

Inadan women—l found them wunfail- 
ingly appealing—iork as urtisans, respon- 
sible for hairstyling, palm weaving, and 
almost all leathercraft. They were intrigued 
by Aubine’s status as an equal to her hus- 
band. They teased her often about her use- 
lessness as a housewife. One afternoon a 
woman of Abardokh jokingly suggested 
that J select an Inadan wife. 

“What good is Aubine?” she asked. “She's 
tooskinny. She's too weak to pound milletor 
carry a bucketful of water. She can't build a 
house and doesn't even know how to braid 
her hair.” 

Aubine became a good friend and confi- 
dante of many Inadan women. One, Bachi, 
persuaded Aubine to have her hair done 
Tuareg style. She spent hours shampooing 
Aubine's hair and preparing the gooey mix- 
ture of butter and sand that is smeared into 
the braided locks for added luster and body, 

To Bachi's and bystanders’ delight, Au- 
bine squirmed as the braids were tightened 


tothe point ofstretchingevery follicle, butin 
the enc she looked every bit the true noble. 

Strict Islamic traditions have been mel- 
lowed by local customs, making women in 
Tuareg society among the freest in the Mus- 
lim world, Aubine calls them the real power 
in the society, partly through circumstance. 
Many men are absent during the six-month 
caravanning season, when they head south 
to barter in Hausa country. 

But men—and women—leave home for 
reasons other than trade. In Azel, known for 
its sadedlermakers, we met young Aboulaye 
(preceding pages). A few vears ago he took a 
job as an electrician in the uranium mines of 
Arlit, 135 miles to the north. 

At first he found Western civilization to 
his taste—free room, commissary privi- 
leges, much more money than he could have 
earned back home, Some of his best friends 
were Europeans. 

Yet today Aboulave is back in his ances- 
tral village, mastering his father's trade. 
What, l asked, made him leave Artit? 

“Oh, nothing, it was wonderful—very 
modern. For my wife also it was good—no 
millet to pound, new clothes. But for me, too 
many good things turned to bad things: J 
spent too much—at month's end nothing left 
to send home. For the first time lsaw an Ina- 
dan woman sell her body. 

“One day a telegram came saving my 
mother was ill, A trucker drove me home. 
But my mother had already died. visited all 
my friends sitting around the forges. The 
noise of the hammers and the voices got to 
me. Now a year has gone by, and half my be- 
longings are still in Arlit. My boss was mad, 
but the saddle business is good now. And I 
am master of my own time.” 

Aboulaye may one day become a famous 
saddlemaker, for in this village he is sur- 
rounded and stimulated hy others skilled in 
the craft, Local specialization like Azel’s has 
made Agadez the queen city of silver jewel- 
ry. Handsome camel bags come from Timia. 
Tabelot is tamed for weaponry and Abar- 
dokh for stone carving, while the Inadan at 


Resilient in the face of change, an [Inedon family in Timia tronsforms urban 
castoffs—tin cons—into decorative door patches and a boy's toy wagon, intriguing a 
playmate. Even when settled in oasis towns, Inadan cling to the traditional language, 
religion, and social customs that mark their desert heritage. 
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I-n-Gall produce beautiful leather pouches. 

Among all the craftsmen, competition is 
keen, Through a misadventure on the road, 
we witnessed this rivalry firsthand. Our 
Land Cruiser broke down near the desolate 
village of Ouajoud. While seeking help, I 
found the tiny shed where a boisterous old 
man named Sidi carves wooden dippers and 
spoons known from Akréréb to Agadex. I 
boughtsome, butwhen I showed them toa my 
friend Atahir, a teacher in Aoutleras, he 
seemed unimpressed. 

“Have vou seen the work produced at the 
Village right near here?” 

“EH you're speaking of Ali and Hamana, 
no, but no one seems to think they could do 
better.” The fame of these woodworking 
brothers is widespread in the Air. 

“Give me the keys to your Land Cruiser, 
and I'll drive you there. Let's make a bet,” 
said Atahir. “Ifyou agree that their work is 
better than Sidi’s, then we go hunting to- 
night with your high beams to blind the 
ribbits. OK?” 

I accepted, trusting in Sidi's reputation. 

In the dusty Inadan camp, dilapidated 
huts leaned lopsided from the wind's inces- 
sant beating. Children plaved beside bleat- 
ing goats. [ sometimes wondered whether 
the Inadan cultivated this exterior image 
af poverty. 


Artisan Rises to Challenger 


Theelder brother, Ali, was away, but Ha- 
mana was.at work in a palm-mat work shed 
planted in loose sand. Atahir pulled one of 
Sidi's dippers from inside his cloak. Ha- 
mana, busy with the framework of a saddle, 
shrugged and murmured, “It is the work of 


Sidi.” The craftsman: legs on either side of 
the saddle, seemed to yearn for us to leave: 
Finally, as we lingered, he whispered some- 
thing to @ youngster squatting nearby, and 
the child ran out, 

The boy returned with several chunks of 
wood. Hamana carefully selected one, 
picked up a small adz, and started to work. 
The form of a dipper quickly began to ap- 
pear. With a wet rag the craftsman kept the 
wood damp. 

The rough shaping Onished, Hamana 
took a flat file and started smoothing the 
edges. In glowing charcoal he heated two 
wooden-handiled steel blades, to burn geo- 
metric engravings into the bow! and handle 
of the dipper. 

Hamana finally showed his teeth and 
chuckled as he offered me his handiwork. 
There was little sunlight left to see by, so I 
got a flashlight from my car, and Atahir 
clapped his hands when it shane on the dip- 
per. The work was delicate, elegant. 

“This is the first time [ have seen Hamana 
at work,” admitted Atahir. “Compare the 
ladles you bought to this one. I tell you, my 
fnend, [am ordering five for my family.” 

I placed an order myself and spent most of 
the evening futilely chasing down rabbits 
with mv high beams. 

Upon our return early next morning to 
Atahir's house, we took tea. While savoring 
its sweet, hot aroma, I praved with my heart 
that the traditional, carefree wavs we had 
shared over the vears with the Inadan— 
these people “older than memory, proud az 
the crow, mischievous as the wind"—would 
somehow survive the assault of progress 
in the Air. 


NEW VOLUME OF RESEARCH REPORTS AVAILABLE 


The | ith in the National Geographic Society's sernes of Research Reports summanzes the results of 
58 scientific projects supported by the Society in 1970. This 628-page volume, compiled by Paul H. 
Orhserand John 5, Lea, reviews programs in many fields, including archaeological digs at Cadbury- 
Camelotin England. in Central America. Mali, Peru, Spain, New Mexico, Arimona, and southwestem 
Missigsippi; astudy of the shape of asteroids; the continuing search for carly man at Olduvai Gorge and 
in Kenya; biologecal research on freshwater sharks, Kaibab squirrels, land crabs, wild asses, and sea 
lin and other aquatic animals; the ecology and behavior af binds in Ethiopia and the Falkland fslands, 
chimpanzees in Africa, polar bears in the Arctic, wild geese in Alasku, high-altitude mammals in the 
Himalayas, and turtles in South America: aswell os various studies of insects and deep-sen life. 

Copies of the 1] volumes, covering the years |B90-1954, [955-80, 1961-62. 1963, 1964, 1965, 1966, 
1967, 1968, 1969, and 1970, may be ordered forSS5each, postage paid, by writing Dept, 61, National Geo- 
graphic Society, Washington, DO. C. 20036, Request later billing if desired. 
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NEW YORK CITY AND SEDONA, ARIZONA HAVE 
ONE IMPORTANT THING IN COMMON. 





THE LATEST BELL SYSTEM TECHNOLOGY. 





One example of Bell System technology working 


for you is cleetronic switching, 





Bell designed an electronic switching system cspe- 


¥ tor small towns. So the people in Sedona get 
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you to tet you know there's another cali waiting: 
Or you can set your home phone so that your 
incoming calls “follow” you around town 
lf you want to talk to two people at once, three- 
way calling lets you do just that. And, to reach the 
peu pic WHILE tod [| tress i whi Lv WILE Cat) ees oes a WLELIT 
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Flee Tronic awit hin. Fel | Lake designed it 
Western Electric custom-builds it. 


For big cities and small towns alike. 


fA) Bell System 


Kecping your communications system the best in the world. 





zr. 


What tnore teautitol wavs 
there to dress upa house than 
with Andersen® Perma-Shieid" 
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* [) 5. Commemorative Stamp Collector Paonela is a program of the Postal 
Commemorative Society which iw oinet affiliated uth the U8, Postal Service or ans 
governmental agency. The progeom starts with the dune [979 iezsnes The artists 
whee origina! works are ahoun here for ileeiratioe purposes foe alec been 
CoUmiasoned to ado pontine for fortheomag Collector Posuels 


Now...great American artists will create beautiful 
and important original works of art to accompany each 
new U.S. Commemorative Postage Stamp 


Magnificent and meaningful heirlooms priced at just $4.50 


Now, a major new, original work of art by a 
great American artist will combine with 
each new U.S. Commemorative Postage 
Stump to create an heirloom collectible of 
historic significance and enduring beauty. 
And you have the opportunity to start your 
collection from the very first panel, as a 
Charter Subscriber. 


Our nation’s stampe pay tribute to the triumphs of 
the American spirit—in science, the arts, medi- 
cine, law, and politics. Each new stamp reflects 
America at her best And each stamp is a 
mapnificent work of art in ite own right. 


Now, original art will perfectly 
complement each new stamp issue. 


The fighbght of each Collector Panel will be an 
orginal work of art perfectly com ig ee each 
new commemorative slamp hecoming FI 
(Charter Subscriber, you will be building an 
heirloom collection of important art by such 
acknowledged American artists as; William A 
Smith, who designed all eight stampa issued 
quring 1973 to commemorate the American 
Bicentennial... Robert Hondville, designer of the 
i972 Yellowstone Park stamp, whose paintings 
hang in many private and public collegtione: 
including the John F. Kennedy White House 
Collection 


Each work of art will be signed on plate by the 
artist, then. meticulously hthographed in full color 
on specially-crafted paper which has the texture 
ol artists canvas, Each Panel will ie embossed 
with the 22 karat gold hallmark of the Postal 
Commemoritive Society, 


r. 
(S% 

A iaidaoiie saaeiiiie Will enhance vour 
collecting enjoyment, 





Rach new stamp isswe will be furnished 
a8 a mint condition block of four. 


Serious collectors acquire new U.S. commem- 
oratives in blocks of four—a tradition which U.S. 
COMMEMORATIVE STAMP COLLECTOR 
PANELS wall follow. The marit- condition stamps 
Will be placed within a clear protective capsule to 
guard against dust, logs, and mishandling, 


Charter Subscribers receive 
important benefits, 


Only Charter Subscribers will be guaranteed the 
night to begin their collections with the inaugural 
panel —at the original issue price of just $4.50. In 
addition, Charter Subscribers will be guaranteed 
the onginal issue price of $4.5) per panel for ot 
least two full years. 


(charter Subscriptions can be guaranteed only 
until August 31, 1979. So please act promptly 


There will be a Collector Panel for oem new LLS 
Commemorative Postage Stamp issue ning 
with the June 1979 releases, 


Your collection of Collector Panels will become a 
magnificent family heirloom. To start at the very 
heginning, you need send no money now, but do 
reserve your Charter Subscription today! 


Charter Subscription Application A 
LS, Commemorative Stamp 
Cobector Paneds 
(riarantoed acceptance 


ony if pomtrnisurcest 
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Postal Commenorative Society 
a7 Pichon Avenue 
hoor all, (eur. OBST 


Flame meicoll on ne on (Charter Subscriber to LS. (oon 
MeMmoralive Stach p Collector Panets:; 1.will receive o 
Collector Panel for every new US. Commemorative 
Prootage Stas iasue (normally 14 to 20 per vearh Each 
wil omiain & mint-condition hinck of 4 stamps From the 
aw aban ine tented on a beautiful Collector Panel 
featuring a rheticulepary luthiers get hed orinal work of mrt 
Bey in dedi: Asteria ar tant. 


I will be billed #50 (plas $50 shipping.ond handling) for 
| ageh Collector Panel as Bhipped in grape Of twat or thines 
panels upproaimately Ato 8 times per yoar las mew Los 
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GM deailenss receive all the latest 
service bulletins from General 
Motors. They have special GM 
equipment and special GM service 
rel gtace)Meg-\ehlelem-Ay-llt-le)(= ite eMart} 
can stay up to date on all GM cars. 





Mr. Goodwrench t isa sristensional 


service technician at those inde- 
pendent General Motors dealers 
erctantoher-letele@leMsel-Bisi@Gles eh ad-jelele| 
eleelere-tie@m@@s-yel-e-1@\jlel(elg-mel-t-1(-3 6:1 
have genuine GM parts available. 
That's important. Because they're 
engineered by many of the same 
people who helped design your car. 
GM parts ht. 


Mr. Goodwrench wants to be the 
best without being the most expen- 
sive. And General Motors has made 
him eror--ste)(- Bie) M@ elvis Mel: ll-le-MceMe)et=) 
low prices on the parts youre most 
likely to use, such as filters and 
mufflers. So when your car needs 
service, see Mr. Goodwrench at any 
of the more than 6,000 participating 
GM dealers. 





AT PARTICIPATING INDEPENDENT CHEVBOLET 
PONTIAC, OLDOSMOBILE, BUICK, CADILLAC, 
GMC AND CHEVY THUCK DEALERS 





HALL 


NATIONAL GEOGRAPHIC SOCIETY 





You and your family are the explorers 
here. Discover exciting. one-of-a-kind 
exhibits that talk, move, light up. See 

your Society s treasures of discovery, 

records of scientific achievement, and 
relics of ages past. Wateh educational 
films. Only sim blocks from the White 

. -™ House. Open daily 





a 
NATIONAL GEOGRAPHIC SOCIETY 


lth &. M4 Streets AW, Washington, o 





Lightweight aluminum saves 
energy in transportation. 


Alcoa’s TV commercial shows you how. 
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fre witinate private tiprary of rét orded music 


(She K MW) G rea ea 4 Kee ondings. " 


( Chats him me : 


que collection of the greatest performances ever recorded, 
ed by an internatio ial pane! of music authorities 


nd presented on 100 records of secu proof quality. 











or the first time in history, the world’s 
‘erenics! works Of music—ond the 
Scrcatice moored performances of those 
Pe 1 witks—are being brovehi together in 
4 ores] one unique collection of distinetively 
.# high-quality records. Truly the ultimate 
collection of fine teéorded music 
Dhese are the supreme masterpieces of man’s musical 
genius, performed by the mosi outstanding artats of 
the century. Together, they form a record library 
unpresedenicd—and unsurpassced—im the history of 
music. She (0) Greatest Recordings of Al! Time 





The greatest music—the greatest performances 


An Onfematioral pane! of femowned MmUBC authorities 
Was ADPHned to participate in the selection of thesc 
great recorilines, This distineiished panel considered 





countess recordings of cach of the greatest works of 
THnic—8 MamMentnus tisk 

ror instance, members of the pane] reviewed 24 re 
cordings of Beethoven’ 7th Symphony and chose the 
ome. theY considered superior to all others: ‘Tiecanini 
with the New York Philharmonic. From 30) recordings 
of the Nutcracker Suir, the pane! sofected the one 
greates performance: Fiedler and the Boston Pops 

Samatly, the recondings of other great symphonies, 
concetios, samudas, rhapaodies, ballet and vocal music 
wer carefully reviewed and the most outstanding ré- 
conied performance in cach insiance recommended. 

Phe creation of this defimive collection has been 
made posible through the oonperation of leading rec- 
ord companies beth here and ateroacd. 

Among the works chosen for the collection on im- 
mortal miastereces by Becthoven, Bruhms, Mozart, 
Tchaikovsky, Schubert, Kachmaninoff, Debussy, 
Verdi—perfonned by Viadimir Horowitz, Jascha 
Heifer, Enrico Coruso, Van Chbom, Isaac Stem, 
Artur Rubinstem, Leantvne Poce—vwith the words 
great orchestras under the direction of Thacanini. Or- 
mandy, Bermstcin, Stokowski, von Aarajiin: 

In every sense, the ultimute private brary af re 
conted music—to be cherished fer o lifetime 

Superb proof-quality recordings 

Each recon is exeepnenal for tt clanty and tonal 
qualiny—cupturine the beauty of todays finest per- 
formance: dmv of the histone performances of the 
past, Indeed, the recordings of legendary greats such 
at Caruso aml Ponselle have been remarkably im- 
peeved by electronically removing imperfections in 
the earlier recordings 

A supenor vin¥l miteral, comtaming tts own utiti- 
static clement, 9 used in the producton of these mec- 
onde. This special maternal, and the process by which 
the pressing is made, resuits ma-recom that is more 
ngid, durable and resistant to dust, A record that has 
tr fidelity, clearer sound quality and u long life 

f® further assure their quality, the recards ure 
pressed in a special “clean room,” similar ta the 
facility in which flawless proof-quality coins and 
medals are produced. In this stmosphere-controlled 
clean roam, the most menculous attention is paid to 
the pressing of the records, And the records are care- 
fully inspected to muke certain that the full quality of 
the orginal recordings are faithfully preserved. To 
gether, these features enable the Society (o crentc o 
collechon of oroot-qunlity recornds—-records that offer 
erewier clanry of sound, and are quicter and clearer 


Library cases of exceptional luxury 


To match the quality of the récordings, custom- 
designed library cases are provided for ol] {00 rec 
onds. Each case holds two long-playing 12" records 
The fifty library cases have been specially designed to 
complement the beautiful recordings they protect, 
Each case is sturdily hardbound and sttractively de 
sized. Ami the spine of each case is stamped with 
the identification of the type of music inside 

These brary cases also include specially written 
and illustrated commentaries discussing the great imas- 
terpicces andl their composers, and providing fuscinut- 
ing background on the conductors and solorsts. 
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(Created solely for subscribers to this series 
The (00 Greatest Recontings of All Time ts bomg poo 
duced cxcfasiiely for those who enter subscripthons ti 
thin series. And the collection may be acquired any 
by direct subscripiion from The Franklin Mint Record 
Society. To begin building your private library of the 


Word S greatest performances on proot-quulity mec- 
onds, mail your application by September 30, 1979, 


Reds an npectod in an shimiephere-controlied “clean rom 


fe 100 (peal Kecontings: 
: (ofaltime 


The Praskiin Mint Record Sec iey 

Pranklin Center. Penosylvania /oO| 

Pieasc enter my sobscnipoon for yAe 100 Greatest Recordings 
of AU Jirw, consisting of one hyntdred prec! quality. mcopds 
in custom-designed library cesce. [ understand thet 1 mas 
distonhionues my subscription at any time upon thay dave’ 
Whitten note 

MO pavenenl is required wt this time. | will be billed foreach 
record in advance of shipment of $9,75* plus $1.75 for 
pacing, shipping and handling. My records will be sen 
6 he at the nbs of Peo per momh 
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Achiress 


City 
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Otier from dite he USA will be filled for each 
recon! ab idiv¥ance of stinment wi SULTS plos F179 #far 
Pithaugenpe, ahipping and handling 


Please mail by September 30, 1979. 
Limit: One collection per subscriber. so 
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To make a long story short, we invite 
vou to bring your next roll of 35mm 
film MmAaconvenieri hotomart St Te, 
drive ae rc rhe Wil Yer ay and ask [i iT 
Series 35 Custom Color Prints. 
You ll get back a fisttul of 35mm 
prints that are even handsomer than 
COUT BAC wl i KIT LB ey 1k hear bP Dri is 


= af I : 
Bigger, tO —+ x0 instead OT 372% >. 


F I 
Only our most Experienced photo- 


finishers. ina Se pa4©rate Secoon OF Ol 


own hotomat lahs. do Senes 45 work, 





Thev take a bit longer with the 
negatives. And fuss a bit more overthe 
detail. Then print your pictures 3/"% 
larger, with your choice of a borderless 
dlossy or studio finish 

For this extra care and quality you 
nay a little more. And waita few days 
longer. But we think you ll be happy 

Ever atter 
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Kellogg's Most. 


Wheet germ. important high fier 10 vitamins and iron. 
Woven into a combination no other cereal offers. 
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With all that 
why settie f 
than Most? 














VViihat could be more pleasant 
than a room like this? Open to the 
beauty of an inviting outdoor 
setting. Comfortably | lighted by t 
daytime sun. Bright. ¢ Cheerful 

Most of all, its practical, It helps 
this home conserve energy 

This glass wall exemplifies the 
Success of a new concept in energy 
conservation called window 
management. It means that 
windows and glass; properly placed 
and designed, can use the suns 
heat and light to improve the 
energy efficiency of your home. 

PPG makes glass that can take 
full advantage of this idea in any 
cimate 

In cola northern cl amates, for 
instance, PPG fwindow" XP 
Welded-ecige glass uses ary insula- 
ting gas between two sealed panes 
to reduce neat oss through a win 

dow by more than.40 percent, 
compared to single-pane clear 
glass. 

And in the south, PPG Sofarcea/" 
Bronze glass refiects almast 50 
percent more heat than clear glass. 
And that may help to reduce arr- 
conditioning needs 

Both kinds of performance may 
add up to significant fuel savings 

PPG also makes tinted glasses 
which control the brightness anda 
heat gait of a st rong sun They can 
be used in single double or triple 
glazed construction desiqned to surtt 
the neecs of any home. north or 
South 

VVork with your architect or 
contractor in making quality glass 





and the sun work together. For you. 


Theres muck More to earn 
about window management Fine 
out how you Can Save energy with 

qlass send for the free book, 

‘home otyles for the Eighties: 
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PEG Industres, Inc., Dept. NG-289, 
One Gateway Center, Pittsburgh, 
Pa 1527? 


PPG: a Concern for the Future 
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Bell System 


How much energy can the nation 
afford to put off limits? 





